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PREFACE. 

The following pages are published in accordance with sug- 
gestions from various quarters to the effect, that information 
collected from reliable sources, respecting the ‘esasneet of 
troops by railways in India, would be very useful, as demon. 
_ Strating whakgan be done; and as also affording instruction, 


n India will be required on.a larger scale than heretofore: 






During the late war in Afghanistan, 1878-81, I superin- : 
nded the arrangements for the despatch of troops of all 
arms, as well as that of military stores by the Sindh, Punjab 
and Delli Railway, and the results of my experience during 
that period were set forth at length in a lecture, delivered at 


the United Service Institution of India, at Simla. 


That lecture is now issued in a condensed form; I 
have also revised and embodied various reports on the 
question of military transport by Indian Railways, which 
have beon submitted from time to time. ‘he whole com-~ 
prising all the available information on a very interesting 


and important subject. 


DAVID ROSS, 
Luhore, April. 1853 
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MILITARY TRANSPORT 
BY 
INDIAN RAILWAYS. 


UENERAL REMARKS 


In arianging transport for large bodies of troops by 
railway, the military authorities should, if possible, ”¢ give the 
railway executive officers timely notice, with full details as to 
the suength, quantity of baggage, number of horses and guns, 
and the stations between which thoy are to be conveyed; the 
dates of depatture should be added, aud tho hour of starting, 
halting aul arrival, also what each train unit will consist of, 


whether battery or half battery, wing, troop or squadron, 


Another and most important point is, that in an emer- 
gency, when the carrying and running capacity of railways 
are taxed bo the utmost, orders for the movements of troops 
should be issucd by one central authority in the Quarter- 


Master-General’s Department. 


This will prevent demands being made at dhe and the 
same timo from two or three different points for special 
troop trains, when probably there is only sufficient stock for 
carriage from one station, and.it would be necessary to give 
precedence to the movement which appeared to be the most 


urgent, \ 


to 


MILITARY TRANSPORT 


One central authority regulating priority im the despatch 
of troops, would also prevent the unnecessary haulage of 
trais fo ceitain points; perhaps, only to find on arrival that 
oiders had been changed, and that the troops were to 1¢~ 


main or to march by road. 
« 


Military stores should uever be loaded up or forwarded 
until their ultimate destination by rail is definitely known ; 
for, 1f wagons so laden are detained, tho work in the station 
yard is seriously inteifered with: they take up tho already 
limited siding accommodation, impede fiee working, prevent 
rolling-stock being employed or fully ublized in the con- 
veyauce of other trafic, and altogether cause general 


confusion. 


The orders from the Quarter-Master-Gencral’s Depart- 
ment should also be communicated direct to the Traffic 
Manager of cach rauway, or through an officer especially 
appointed for the purpose; that is to say, when the move- 
ments of troops are so extensive as to interfere with the 


ordinary traffic of the line. 


‘The arrangements for the assembling of troops at the 
railway stations, so as to allow sufficient time for entering 
the carriages, and the order of doing so, also the loading up of 
baggage, horses or guns are clearly laid down in the Military 
Transport Regulations, and do not require to he detailed 


here, 
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MOVEMENTS OF TROOPS DURING THE LAST 
AFGHAN WAR. 


When intimation was received fiom the military 
authorities about the end of September 1878, that a large 
movement of troops towards the north-west frontier would 
take place, the traffic on the Sindh, Punjab and Delhi 
Railway was being conducted under considerable difficulties 
with two breaks on the lino—each about two miles in 
longth—over tho Beas and Beyne Valleys, owing to some 
bridges and portions of embankmonts at these points having 
been swept away by the hoavy floods which occurred in the 


provious month of August, 


However, by great oxoition, temporary bridges were 
rin up ina very short time, throngh communication was re- 
established, and, early in Octohor, the first troop trains con- 
veyed the 12th Regiment of Khelat-i-Ghilzais and an 
Flephant-Battery ;—followed soon afterwards by special troop 
trains daily, supplemented by ordinary trains, which also 
earricd large bodies of men and nearly all military 


stores. 


The following summary shows the transport by rail of 
troops, horses, guns, and war material for the army in 
Afghanistan during the ist, 2nd and 3:1 campaigns, and 
their return from Kandahar. 
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FIRST CAMPAIGN. 
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SBCOND CAMPAIGN {after the massacre of Sir Lone 
Cavagnart and the Embassy.) 
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THIRD CAMPAIGN (after Maiwand.) 
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Return from Kandahar. 
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6 MILITARY TRANSTORT 
Tho gross military traffic booked under Government 
warrants during the Afghau war was :— 
538,36 & Troops and Followers. 
114,156 Horses, Ponies and Mulos. 
15,477 Bullocks, 
8,645 Camels, 
479 Guns, Artillery and Engineers’ Caniages, 
148,889 tons of Comzissaviat, Ordurnce and Milituy 
Stores, 


93,099 ,, off material for the Frontior Railways. 
Requiring an estimated number of 2,023 trains, 785 of 


which were special troop, live-stock and material trains. 


The greatest number of special troop trains running 
in one day was cight, carrying 4,000 men and followers with 


guns, horses, baggage and stores, 


The weight of stores despatched only represents the 
quantity booked under Government warrants, and ag tho 
greater portion of Commissariat supplies was sont by tra- 
ders, theso figures only show a small proportion of what was 
actually forwarded by rail. 


On the other hand the number of troops and followors 
conveyed seems very high, but this arises from each separate 


despatch,of troops being reckoned as a fresh departure. 
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Thus, a number of regiments were concentrated at Ambala, 
Mian Mir, Mullan and elsewhere, in the first place; aad 
remained there fora few wecks before proceeding to the 
front; these troops, of couise, are reckoned twice, and 
often three times. Each despatch involved nearly the same 
amount of work with the exception of haulage, to the Ruil- 
way authorities, as if the regiments had gone at fist right 
through to their destination, that isso far as collecting stock, 
embarking and disembarking, and arranging Time-tables 


were concerned, 


Tn order to cope with this heavy trafiic, it was necessary 
to adopt for regular working the “train following system” 


?? a method 


in despatching trains under “ caution messages ; 
previously resorted to only under exceptional cases. The 
‘absoluto line clear,” which is virtually the same as the 
“block” system, had been hitherto in foree, but owing to the 
greatly increased traffic, “ time intervals” had to be adopted 
and trains followed each other at fixed perieada of nat less 
than 10 and 15 minutes. The speed of the troop specials 
was about 21 miles per hour eaclusive of stoppages, which 
were fixed by the Military authorities, Loads averaged 33 


vehicles por train, 


For some time thore wore about sixty trains entering and 
leaving the Lahore station daily, which will give an idea of 
the heavy work that had to be conducted, and this on single 


lines of railway, 


5 MLLIVARY TRANSPORY 


A series of Time-tables for troop trains had been pre- 
viously prepared, so that the Quarter-Master-Genoral’s re- 
quhements for the despatch of troop specials were met ab 


a moment's notice. 


The hours of starting, constitution of the trains, the 
halts and arivala were fixed in cousultation with the 
tespective Deputy Assistant Quarter-Masters-Geneval, and 
there was no difficulty generally in despatching the trains ab 
the times required by the Military authorities, and without 


interfering in any way with public trafic, 


The ordinary trafic of the line, which wes very heavy at 
the time, was not delayod or hindored, although troops and 
military stores had in all cases the first supply of vehicles, 


and also priority in despateh. 


In each case printed Time-tables were issued to all 
the Stations concerned, showing distinctly the times of arrival 
and departure, aud where other trains were to bo passed or 


crossed, and the halts for refreshments. 


Copies of these Time-tables were also furnished to the 
respective Assistant Quarter-Masters-General aud Commissa- 
riat Officers, as well as to the Officers in Command of the 


tioops proceeding with the special trains, 


When the urgency of military requirements did not 
permit of sufficient previous notice being givon to issue 
printed Time-bills in the usual way, the necessary instruc- 


ad 
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tions to the Traffic staff were telegraphed to all stations in 
regard to the ramming of troop specials and the trains 


woikod to “line clear.” 


The conversion of the Goods rolling-stock for troop and 
passenger purposes, had also been the subject of previous 
caraful experiment, so that when the movements commenced, 
covered goods wagous were adapted in a few hours for the 
carriage of troops or passengers, by the simple arrangement 
of removing a few of the side iron panels for ventilation, and 


fining boards as temporary seats. 


The only way iv which the public suffered, although it 
is reported that the natives considered it no hardship, was 
the substitution of covered wagons for third class carriages, 


the latte: being all required for the conveyance of troops. 


Those vehicles similarly treated, with the addition of 
breast-bars fixed across the wagon, wore admirably suited 
for the carriage of horses: eiglit were placed in each, four 
abreast, with their hends - facing the contre, allowing space 


between them, for Syces, provender and harness. 


About 250 wagons were thus altered for the conveyance 
of ordinary third class passengers and cavalry, enabling the 
Sindh, Punjab and Delhi Railway to moetall the requirements 
ot tho Military authorities, and also to conduct unimpeded, 
the regular traffic of the line. 
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The ordinary hoise-boxes were in all cases used for 


officers’ chargers. 


The chief difficulty to contend with duving the first 
camp gn was the waut of sufficient siding, platform and 
loading bank accommodation at such stations as Multan, 
Lahore, Mian Mir, Jalandhar, Ambala and Meerut; but 
evon those obstacles were in a great measure surmounted by 
marshalling the oidiuary trains at points not affected by 
the troop traflic, and using all cantonment stations as much 


as possible for military purposes alone. 


Profiting however, by this experience, large additions to 
sidings and platforms have since beeu mado, the advantagis 


of which were experionced during the succeeding campaigns, 





TIME-TABLES FOR TROOP TRAINS. 
MAXIMUM FORCE, 


Some time previous to the commencement of hostilities 
in Afghanistan, a troop time-table was prepared, showing 
the maximum carrying eapabilities of the Sindh, Punjab 
and Delhi Railway. It was based on the assumption that 
the ordinary traffic was stopped; that thore was sufficient 
engine-powor and carriages ; and that the necessary platfoun 
and siding accommodation would be provided at the rest and 
arminal stations, 
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Below ave sketches of troop train time-tables, and also 
a summary of the transport poweis of the Sindh, Punjab 


and Delhi Railway under similar conditions. 


These time-tables provide for 18 trains :unning each way 
on the Lahore and Multan Section, and 17 in cach direc- 
tion on the Lahore and Delhi Division; this is the maxi- 
mum number that could be run under “line clear” witha 
load of 35 ‘vehicles each ata specd of 22 miles per hour, 
with the existing number of ciossing stations, and allowing 
stoppages for necessary purposes, such as breakfast, dinner, 
&e., varying from 30 minutes to 2 hours, 


To illustrate the following tables as clearly as possible, 
diagiams or Graphic Time-tables aro given in the Appendix, 
seo plates Nos. X. aud XT, 
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UP LOADED— 


Maximum number of Troop Traing 


Allowing the following halts—30 minutes about 6 A, My one hour 


z 
22 
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9.6 


18 


10-58 
11-33 
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18-20) 
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16-57 
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2217 
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8-12 
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8 43 
9-13 
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NELUI TO LAHORE. 


with all other Traffic stopped 
between 9 & 16, 2 hours between 15 & 17, 30 nets between 18 19 


12-68 
| 18.38 
18-48 
VW-3k 
17.39 
19-14 
19-19 
21.7 
21.25 
0.9 
0-18 
4.9 
4-H 
4.47 
558 
pt 
7-20 
10-52 
14-20 
12-48 
12.53 
18.3 





22 


16-48 
16-28 
16-38 
18 16 
18.39 
20-18 
20-17 
22.6 
22-29 
1-19 
1.27 
5-16 
6.21 
6.54 
Tl 
8.21 
8-25 
12-10 
12.16 
13-41 
18-46 
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17-25 
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10-45 
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13-28 
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2-53 
10-27 
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12.0 
16-10 
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19-43 
20-23 
2.33 
22.8 
22-19 
O-1L 
0-26 
212 
282 
6-11 
5-18 
10.40 
10-45 
11.18 
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13-7 
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18-10 
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21-10 
21-50 
22-5 
23-50 
23-65 
1-45 
1-48 
8-32 
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22-30 
22-40 





13 





84° 


28.44 
063 
0-31 
2.10 
2.13 
8-41 
8-43 
5.35 
5.55 
8 39 
9-68 
13-54 
14.6 
11 89 
17-0 
1816 
18-31 
227 
22.12 
23-40 
23-45 
23.55 
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DOWN EMPTY— 


Maximum number of Troop Trains 





Miles from: 
| Miles fro 


Lahore oa oe we dep. | 0-45} 1-86 3-5 | 6-28] 6-18} 7-168 
arm, | 0-55) 145) 3-15) 8-38) 6-28) 7-26 
dep, | 1-2 | 1-60) 3-20] 6-41) 6-32) 7-31 
mi. | 282) 326) 68 | 7-21) 8-20) 9 
dep, | 2-87) 367] 6-62[ 7-80{ Bdt{ 0.34 
arr, | 5-27] 7-10 | 8-49] 10-86 | 11-69 | 13.16 
dep, | 5-62) 7-24) 8.51] 10.85] 12-4 | 18-20 
arr, | Tl4) 8-38 | 10-3. | 11-44 | 19-19 | 11-20 
dep. | 846) 9-541 11-10] 13-82 16-1 | 15-385 
are. | 91D} 10-27 | LUG | LLG [16-34 | 26.8 
{i 9.43 | 10-41 | 11-55 | 14-10 | 16-40 | 16-18 
mar. | BAL | 14-40} 16-08 | 18-6 7) 1030] Bhd 
line 18-60 f 14-48 | 16-85 | 18-40 | 20-20 ( 26.81 
art, | 18-38} 18-0 [19-31 | Qt-Yi | 23.19 [ Q.22 
be 27-7 [29-11 | 20-1 | 22-26 | 28650] Lely 


3 Mian Mir, Eaat 


on 


B2 Amratear ae ay ae 


nn 


84 Jalandhar Canto. oe 


AN AN 


108, Philour io. ey 
AG Ludhiana. eae 


187, Ambala Cant. 4. ae 





237, Sahoanpur we ae 


arr, [19-18] 21-2 | 22.13) 0-25) 1-26] 3.24 
dep, | 20.14 | 21-30 | 22-86} 0-30] 2-80) 3.42 
arr, | 224 [2h8 | 0.87) 265) 4.5 | 8-50 
dep, | 22-0 | 23-14) 0-40] 86 } 4-14] 5-57 
ars, | 23-48] 1-52) 2-80) 5-7 | 5.58] 8-14 
dep, | 0-4 | 215) 3-17] 5-53] 6.24] 8.31 
48, Delhi nee ne BEL | OAL] 2-65} 8-67 ].6.82) 74 | O11 


273 Muzaffarnagar. us 


305 Meerut Cant. gw. 


885 Ghaziabad. 


ON AN 























with all other Traffic stopped. 


10-39 
10-63 
18-63 
14-22 
16-17 
16-33 
17-6 
V-td 
22nd 
22.26 
1.18 
$33 
5-38 
6-41 
Fld 
7-19 
8-58 
9-42 
40-22 








10-16 
10-25 
10-32 
12.6 
12-11 
15-9 
15-29 
WG-38 
18.7 
18.40 
18-45 
0.45 
120 
4.40 
Gel 
7-50 
8-1 
9.92 
9-35 
11.36 
11-46 
12-26 








ives 
Ud 
1131 
13-18 
13-44 
16.38 
16-12 
18.17 
20-16 
048 
20.58 
2.2 
2.24 
5-45 
O44 
8.55 
9.0 | 
10.45 , 
10-50 
12.34 
12-49 
13-29 
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LAHORE TO DELUL 
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1325 
18.85 
13-42 
15-6 
15-11 
18-0 
18-22 
19.35 
20.30 
21-8 
22.0 
8.12 
3-20 
6.60 
81 
9-58 
10-18 
157 
1220 
14 89 
14-49 
5-28 


| 


147 
14:17 


16-54 
164 
19-20 


20-53 
22-33 
28-6 
23-23 
8-68 
4-20 
7-68 
9.6 
11.9 
11.39 
13-16 
18-21 
168 
1539 
16-19 








2 
14-22 | 





1 
19 38 


' 16-10 


16-20 
16.23 
17-35 
18-6 
207 
22-18 
(B28 
23-63. 
0-20 
0-38 
9 
5.47 
8.33 
10.9 


12.15 


23 | a7 | a 


W735 118-82 10-10 
17-15 | 18-42 19-20 
17-21 | 18-48 ! 19.28 
18-57 | 20-28 21-42 
19-24] 20-51 22 14 
28-4 | O-k | 2-20 
23-40) 1-22 2-39 
1.28 213! 4.0 
26 3.33! 4-19 
2-39/ 4-6.) 6-20 
8-3 | d-lL] 6-25 
TZ] 8-33} 9-43 
7-43, 840) 9-50 
10-37 fe ‘B36 12-33 
W-14 12-81} 18.12 
13-43 14-30 15-36 








12.58 
14-223 
14-40 
16-37 
17-26 
18-5 


14-8 | 16-1 \ 16-42 
W-42 1086. 17-19 
15-45 16- 20 17-35 

2g! tg oy 19-25 
17-58 a 1839) 19-34 
18-83 ws. 20-14 


| 





20-87 
217 
21-12 
23-10 
0.9 
8-40 
8-53 
$18 
6-56 
6-28 
6-34 
10-31 
10-33 
13 50 
1-50 
16-45 
10-59 
18-31 
18-36 
21-82 
20 67 
21-37 








28-25 
23-35 
23-41 
1-12 
1-20 
419 
424 
Got 
23 
738 
Flt 
11.46 
11.56 
14-49 
15.59 
17-51 
17-54 
19.36 
19-41 
21.23 
21-51 
22-31 


Cn Ce ae 
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pOWN LOADED— 


Maximum number of Troop Trains 


Allowiag the following helts,—BO mis, about G A. Me, One hour between 


dT ee a 




















A 
£4. 
£33 yt 
Bae 
een pene ee —— 
wa | Multan Cant. 4-30 
‘ 7.04 
pg | Channa eo 8-6 
- hi . 96 
79 | Chichawatin oe g-JL 
305 | Montgomery need 
198 | Okora at 
§-2! 
1g2 | Raewind so 1638 
‘ Hi 4 Wi 38-35 
994 | Minn Miny West ov 48-10 
ggg | Lahoe 1-62 


UP EMPTY— 


Maximunt numer of Troop Train 


Miles from| 
Lahore 





va | Labore ee 11-25 13-54 | 16-06 
4| Bian Mi, West w+ 
Q6) Reewind we 
80 | Okara ee 


403 | Montgomery we 











129 Ohichawatui 


160 | Channu 
203 | Multan Cant. +» 


foes eae 
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MULTAN TO LAHORE, 
with all othor Traffic stopped. 
D aad WN, 2 hours between 15 and 1%, 39 minates between 18 19, 











9 VW Ww 16 VV Bt | 21 23 25 

vin ne 1832 | 202! 
weit 110 21-45, 23-88 
11-3 7 21.10 | 23-40 
2.5, 16-7 22:10 

12-10 15-10 22.50 

18-25 18 22 0-9 

18-35 18-46 0.30 

1-3 OTL 1.18 

Iedt Parse 1.4) 

19-34 238 4.30 

20-4 238 4.35 

Pat 0-14 OAL 

2he1hs 0-19 616 

2127 Ot B53 


























LAHORE TO MULTAN. 
with all other Trafic stopped. 





10 12 i 16 18 2) 22 24 26 
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ROLLING-STOCK NECESSARY FOR TROOP TRAINS, 


MAXIMUM FORCE. 


The number of tiains provided for in the forogoing 
time-tables would be cqual to the concentration at Lahore 


daily of an average Army Division consisting of,~- 
2 Batterics Royal Horse Axtillery, 
1 Battery of Field Artillery, 
1 Regimont of British Cavalry. 
1} Regiments of Native _,, 
. 


8 ly of British Infantry. 


r of Native ‘e 
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or a total force of,~ 


6442 Officers and men, 


5089 Followers. 


1441 Horses, 


747 Ponies and Bullocks, 


167 Wagon loads of tents and Military Baggage, 


exclusive of what may be canied in Brake- 


vans, 


14 Wagons of Bazaar and Commissariat Stores. 
12 »  y Ammunition. 


18 Guns with Ammunition and Stores Wagons, 


To show the rolling-stock required for the conveyance 
of this maximum force, tho following tables K. and L., have 


been prepared == 
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Deserurtos oF Usis 


canoer miteceettemee anne memrseeenen meneame | 
2 Batteries of Royal Horse Artillery 

L Battery of Meld Artillery 

1 Regiment Butiibh Cwvahy 

1b Do Natue lo 5 

3 Do Butish Infantiy 


6 Do, Native Infantry 


Torar, 
Oo 
ey 
© 
< 


Trams rec wred 


Oo Or 


Ne 











| 


Eurovean Of cers 


10 


20 


410 





TARLE 
DETALLS 
The follosmg Table shows the details of this torea, 


posing rf, a deduction of 20 por cent. has been made for 
Regimental De, dts, or would be sick ov unfit for netive 





Ditrrns 


ame Officers 


| 


18 


83 


73. 
1 


Medzcal Subordmates 
aa Staff sergeant 


6) 











ered 
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K, 

OF FORCE 

From the total shength of the different mihtiury umts com- 
offecis and men, && , who, Hts assumed, would be left at 
RELVICO, 





or Foros, 


! 
l 
| 
i 




















2 as Grand 
Bq ails] 8 Total 
gB g Bt ge] 32 3 
a R g)é)8 | o2) 2) 2 | eg, 
fe a £ 2 8 Se a yy as 
eel g¢ | RB] SIE; S| Sale ys} oe 
og a a he a2 
oe} Ec} Bia] #] so) e818) 4] bs 
ee] 8] €@ |S] a] 8) Se) 2) 3] 38 
4 i 6h & lel es] &] a {| Sa 
wis] 106 a1] 266} 176} 10 2 ah 
wi) 197 7) 88) oo} 7 1 | all 
865) 678 st] giv} gt] go ie ee | 
$11,481 
siz} 235 4g | paz} 982] 10 a] 2 | 
2,103} 2,638 18 so! at 3] 3 
2,785 | 1,090 36 1. | 80 Ca ee Mees 
6147 | 6,000 | 180 41,085 | 717 | 167 if] 12] a6} 11,481 























nr en na Ne unnnTe UU SOL SO Oo ee mma 
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TABLE 
The following ‘able shows the details of the Rolling- 





DETAIL OF ROLLING 














Pale Farrowrns. 

Doseription of Units, q j ¢ g ae | and Claws , 
éls]/e)/o/a/8iv7—7/s 

ele if eB) es Bi[spi eg] Fe 

s|B) 88 4 128128 | s 

wzla |S 1a gja*ja|s 

2 Battorics of Royal Tose le 

Artillery wef ate ay. . 1]. 19 
1 Batsory of Mield Artillery .. | 2) .. a}. . 6] a 6 
1 Regiment Bultish Cavahy aw 4 4 CB eer oy Ww 4 
1}. Do Native do, 6) a Go). o 80] .. ae 6 
8B Do British Infantry | 9 DO] ow 9]. 108] + . % 
& Do, Native do, 5 6}. 6) 9] .. wl]. 6 





Do for Impty Trains,, M6 10 12) 106 


ve 28 32 86} 206] az 20 24] 2190 


Add 10 per cont. for vohioles 


Required for Loaded Trains ., | 30 u 1 18 | 108 | 66 10 32] 105 
uaually nnder repara ny 














Granp Toran | 31 35] 40) 227) a1B} 29) 26] 291 
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L. 


atock roquisite to carry the force enumerated in Table K. 


RHUQUIRED. 


8TOCK 


ures], ote 
WO BO[QIIDA 10 “ON 


36 





*s9q0 
“WWAA JO “ON IE}OY, 


138 





ssuea-quarg 


snout 
-AURUTY LO} SUOTU A 





‘sung) 10} syanxy, 


130 


Wh 


1,002 


2,008 


201 





3] 313 iliatst 





Ww 





120 


2,205 


13% 





MOIS 


AsIERSTMIMIOD PUL 


‘Jeuemy 107 SHOES 


18 





oSeBaeg 103 swode fy) 


wo 


107 


167 


334 


807 





-sotueg puE 
BEICD 20; STATES 


ice 





“BaSIOF Joy SUORE 


158 


848 





“alqnop ‘saxog esx07y, 


2% 





-aySuis ‘sexog esx0q, 
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Table L. has been dawn up to show what can actually 
be done with the existing rolling-stock, utilised as far ag 
possible; and it is assumed that in an cmorgency, which 


would necessitate the stoppage of public tiallic, troops would 


be forwarded in any vehicle not absolutely wusuitable, 


The covered yoods wagon is the clasa of rolling-stock 
of which there is the largest uumbor on all the railways in 
Northern India; cach of these fitted with temporary scats 
will convey 20 soldiers or $5 followers, and it is supposod 
that they, would be utilised in tho absenco of carriages. 


Some military units are not so composed as to be carried 
economically by railway; as for instance, a Regiment of Bri- 
tish Infantry; ié is somewhat too largo to be carried in two 
tinins in the Sindh, Panjab and Delhi Railway stock, whilo, 
on the other hand, there is a waste of power, when threa 
tiains are used, and troops and followers are supplied with 
carriages. 

Again, a Native Infantry Regiment could not be con- 
yeyod in one train, unless couchiug vehicles were provided 


for both men and followers, 


The same romarks also apply to the transport of a 
British Cavalry Regiment in 4 trains, 


This will explain the seeming incongruity of providing 
covered wagons as por Table L, to followers in somo cases, 
whilst in others, European Troops are required to trayel in 


goods vehicles. The object of this arrangement is to utilizo 
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the existing rolling-stock as far as possible, and to conyey 
the different military aniis without mixing them up on the 
same train, 


TABLE SUEWING ACTUAL STOCK ON THE SINDH, 
PUNJAB AND DELI RAILWAY COMPARED 
WITH MAXIMUM REQUIREMENTS, 


The following lable shows the rolling-stock actually on 
the line, as compared with what would be required for the 
transport of the force detailed in Table K , and carried in 


the vehicles detailed in Tuble Ls 


ater SNE NMG} QIRN A AR me LEE EN RNR here reounALm et 




















» > 2 
ro 3 8 
Description of Rell- 4 £ § REAR 
ibgestoch . a z 4 
> = m 
1 
Reserved Cuiiges \ (a) V2 a] \ (a) Can de used as 
oy 7 fist obies cauitages 
Must Class, i 23 5 (aa) (ac ) Can he nbed as 
1 composites ant defi- 
Compomie a a + (ate VLD ciency of Jitter vee 
duced to 1, 
Second Clss Qf yan] 40 Yas}. fC) 1d, of hove will 
Upper eury 32 men cach, 
bye on the est 2U, 
dingle Thiid Class. 232 253 
(bb, 219 | (hb) Can bo used as 
Double at rr zt eesti single Sud clase and 
dehuency in Intter 
will be reduced to 
Bw 
Tloise Cores, single 26 GE jo Vee 225 (Cece) Wayons  fitled 
| for Horges could bo 
sub-tibnted, 
bs double 7 6h oe | (eJ18 “(a ) About 700 sult 
(a) able for horses, 
Covered Goods Wagons! 2100 Ife, 1300 | 7OL «|e ) Tueludes number 
of wagons for toops, 
Migh-sided open, 90] a7t | uA 28L] followers, bnguaye, 
Bazaar and Cornie- 
Law-sided & Gayheoled ealiat stores & those 
Tracks on 419 79 370 1 needed m_ substiti- 
tion of deficiencies, 
Powder-vang oe 1] 24 G)138 | Cod IY Db fh) 
Preak-vans ‘ 86 142 we |) AG 





oe nearer ane ner arsenite nena 
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This table shows that the Punjab and Delhi Railway 
would have a deficiency of only 4 composite and 18 third class 
carriages to carry the force enumerated, and at the same time 
haye an equal number of vehicles running empty in the reverse 
direction every 24 hous Jt must, however, be borne in mind 
that whilst trueps are cnbarking o disembarking from trains, 
the rolling-stock would be idle for » certain period, and 
this won'd affect the ce wrying power of the line, unless some 
spare tiains suitible fr the differont military’ units were 


plovided to mcet such a contingency, 


It would, thercfore, be necessary to provide 2 additional 
trains for Artillery, 2 for British and 2 for Native Cavalry ; 
similaily, 2 for Biitish and 2 for Native Infantry: these with 
10 per cent. of the rolling-stock added for repairs, and the 
deficiency of composite and third class caniages alluded to in 
the preceding para., will make the total number of extia 


vehicles that would have to be provided as follows : ~ 
5 Firat Class Carriages, 
11 Composite "1 
5 Second Class ,, 
73 Single Third Class Carriages, 


4 Double ‘ i 
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The 10 additional trains would, of course, requite a 
number of other vehicles, such as If rse-boxes, Banko-vans, 
4c, for all of these, covered goods we gons of which there is 


more than enough, would form efficient substitutes, 


TABLE SHEWING ENGINE POWER REQUIRED. 


Tt is estimated that the following engine power to run 
the maximum number of tains would be required over the 
different parts of the line: 


Between Delhi and Saharanpur .., 18 
» Saharanpur and Phillour.,. 20 
" Phillour and Lahoro we 17 
»  Luhoro and Montgomory... 14 
" Montgomery and Multan... 14 
Shunting Engines— 
At Ghaziabad te ve we B 
» Meerut... oe oo ae 2D 
» Saharanpur eee sae we D 


» Ambala... tee one oe 8 


Carried forward .., 88 


rm 
oO 
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Brought forward 
At Phillour ‘ bag 
» Mian Mit... 
» Lahore F aoe 


» Multan : ioe ge 


Add 25 Y under repaus —.. 
Total required ,. 
Actually on lino on, aa 


Short aie 


This estimate is calculated on tho basis of allowing 
engines to work tistins for 18 hours daily, or an avernge of 


about 126 homs por weck, and shunting engines 12 hours 


daily, or 84 hours per week, 


It would be necessary for tho former to run 18 hours out 
of the 24, allowing 6 for cleaning, &e.; two Diivers would, 
howover, be required to wak the engme. This strain would 
ouly be necessary for ton days or a fortnight, to enablo the 


concentration of all the available troops on the Frontier, 


a 


88 


4 
102 
vie OG 


ve 128 


oe T2h 


ee | 
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MAXIMUM CARRYING POWERS OF THE SEINDIS, 
PUNJAB AND DELI, AND APPROXIMATE 
FOR TILE INDUS VALLEY, KANDAHAR, 

» AND PUNJAB NORTHERN RATLWAYS, 


IN ONE DIRECTION 


In connection with the maximum carrying capacities 
of the Sindh, Punjab and Delhi Railway as regards troops, 
an estimate is submitted in the following table of the cay. 
ing powers, both military and commercial, of tho two noigh- 
bouring State lines. This information may be usoful, as the 
lattor aro so intimately connected with the Sindh, Punjab 
and Delhi Railway; the Indus Valley forming in fact the in- 
ternal portion and the Punjab Northorn the continuation of 


{hat lino :=« 
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Comparative statement shawing carrying eupabilities for military 
Valley and Kandahar and Punjab Northern Railways, with 














Sion, Ponsan avo Daras Ratowar. 
Deli Line | Muttan Lino | Sindh Suction 
886 1808 208 miles 16 niles 
Longeat distance between stations, 14 20 12h 
mules 
Timo ocenpled hy Goods Trains he 7 oy * 7) 
tween atations oy er hoaviest po. tion, 
of Ima, infautos 
Spoed por hour, miles 18 18 15 





Commerslat caproity with Uno clear | 8 Passongar, 11] 1 Passonger, 0 | 2 Passongor, 9 
aystom, pur day Qooda Trains | Goode Trains,’ Gouda Liams 





Military do do. if al} othe 17 Troop Trains 18 Troop Ti ning 12 Troop Traing 
trafic is stopped, per day or 380 nen] or 2820 men of or 2160 men of 
of ail ams,| ail mms, fol all arms, fole 

with followers] lowors, horaes lowdis, horeua 

horses and} and guna, and gune | 

guus 





Commoeralal gooda carrying expriolty | 852 Wagon on | 270 Wasrons or | 244 Wayous or 
undor absolute lino clew system, | 2,910 Long. 9,100 Tons, 1,972 ‘Tons 


per day, 





Military carrying oapnolty withont | 1810 mon of all] 1110 mou of nll) 1980 mon of all 
distort g usual Passengor and} arma with } arms ith | ama Wiel 
Goods ‘Trama horsos & guns} hoisos t guna! horses & guns 

& followers, | & followoin, & fyllowora, 





Commercial otpacity with Train | 8 Parsonger, 14,1 Passongor, 12 | 2 Paasongor, 13) 
followingsvetom and with existing { Goods ‘ins {| Goods Trains; Gooda 2ratiad 
Train crossing accommodation at 
stations, per doy. 








Goods carrying ewnclty with Train | 491 Wagona or | 872 Wagons of | $12 Wagons or 
following aystom, per day. 8,360 Tons, 2,860 Tons, 2,406 Tonn, 
. 
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and commercial purposes of the Sindh, Punjab and Delhi, Indus 


thine clear, 


and also with the “ hain following system.” 











alo Wagons or 
1,080 Tons, 














160 Wagons orloa0 Wagons or 152 Wagone or 
1,200 Tons, | 2,500 Tong | 1,216 Tons, 


Tt. ¥ & K (Starr) Rvrnwas ai) Yoxsan Nonrneny (Stars) Rar way 
Kotrt to Ink ta Lahore to | Jhelum to | Kharabad 
Malton 608 | Rind 149 [ Jholum 103 Attock 142, tu Perbanar 
mio miles atles { miles 44 milea, 
16 16g 123 pba 12g 
63 * 85 60 cy 50 
wb wb » oT) wv 
5 Porecnaer, % 2 Passenger, |S Passengor, 2 Paasonger § 2 Passenger, 
Gouds Siains §GvodsTrains) 10 Goods Gvods Trams 11 Goords 
Trains ‘Trains 
12 Trav} ‘0 Troop Trains 16 Troop 12 Troo) 16 Troop 
rate or or1t60men| Tratup or Tinine or | Diving or 
2600 mon | ofallartta,| #409 monof 2600 men of 9460 menor 
af allure, follow ors, all arms, all. arma, all avwa, 
followers, havsey and | followork, fullowors, followora, 
horses nnd | guns, horeos and, hoses and horses and 
guns, guns guns. guns, 


201 Wagons or 
2,112 Lone 










trms with 
hores wid 
fms and 
followers, 


1800 man of antl 976 mon of all 1780 mon of all (800 mon of all 


arma with { arms with , arm6 with 
orgog and | horses and | horses and 
guna and ns & fole’ guna & fole 
followers. jowers, | foweu a. 


1780 mon of alt} 
arms with 
honses und 
uns & fale 
lowers 















3 Fassongor, 0 
Gouds'Traing, 


270 Wr 


2 Pasrangor, 8 Passongoris2 Passoncor, 
GGoodsTraing Goody Traing 10 Goods 


180 Wasrons or 416 Wagons or 190 Waeons or 


or 2,180 = eas 2,828 | eal 


2 Passongor, 
14 Goods 
Trains, 








836 Wagons or! 
088 ‘Tons, 
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ADDITIONAL TRAIN CROSSING STATIONS, 
It will be observed that the capacities of the sections 
between Karachi and Kotai and again between Multan 
and Lahoie, and also of the Indus Valley, Kandahar and 


Punjab Northen (State) Railways, contiast unfavorably 
with the Lahote and Dellu Section, 


Tn order to equalize that of the Sindh, Punjal aul 
Delhi Railway system throughout, 1t would be, necessmy to 
have train crossing stations between the following pomts 

Kaachi Cantonment and Landi, 

Jhmpir and Meyting, 

Meyting and Bholari, 
oras nea thereto as the Hnginecrs may find suitable ; 
while on the Multan Section, it would be necessary lo plo- 
vide the same beliveen,— 

Tatipur and Khanewal, 


At Satghara. 


Wan-Radharam and Changa Manga, 


Changa Manga and Raewind, 


The upper portion of the Delhi Section also shows io 
considerable disadvantage, when compared with tho distanee 
between Phillour and Delhi; this is occasioned by tho want 
of train crossing stations between Phillour and Phagwara as 


also at Hamira and Butari, f 
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The through carrying power, with additional crossing 
stations at the points indicated, would be increased over the 
distances between Phillour and Lahore, under the absolute 
“line clear” system, fiom 17 to 18, and the “ train following” 
raethod, from 17 to 10 trains daily. 


In the same manner, the capacity on the Sindh and 
Multan Sretions, would be augmented by the former from 
7 aud 9 to,9 and 11 trains, and by the latter from 
® and 11 to 11 and 14 tiains per day in each direc- 


tion, 


SYSTEM OF WORKING TROOP TRAINS, 

In a roal emergency of the kind for which such a 
special military train seivice, as is provided for by these time- 
tables, would be necesaary, the main object of the Commander- 
in-Chief will probably be, not so much the convenience of the 
Commissaiiat Department, to provide food for troops en route 
at the fixed places where they have the requisite establish- 
ments in time of peace, as to push ticops to the front as 
quickly as possible; and in that case the practice would 
probably be resorted to, to serve out cooked rations for 2, 3 
or even 4 days; and merely halt to supply beer and rum, or 


for other necessary purposes, 


‘When halts have to be made of longer duration than 
those entered in the time-table, as, for instance, to enable 
the troops to have a night’s rest, they should take place at 
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points about 200 miles apart; in which case they would not 
necessarily interfere with the timo-table, although the 


stoppages may not be specially arranged for, 


All that is required is, say if No. 10 Up Troop Train - 

: from Delhi-Ghaziabad is required to halt 12 hours at Meorut 
~ Gantonment, that No. 10.should for that day become terminal 
_ at that station, and subsequently continue its onward journey 
as No. 22 or 2% Train, which may possibly ,bring troops 
that are also to halt 12 hours there, or another bady of troops 
which had previously halted at Meerut may continue their 
onward journey to the time of No. 10, and go on, As there 
will be aconstant flow of vehicles downwards, there should. 
bo no necessity for even detaining trains for such halts, the 
carriages might at once be returned. to the junction at: 

‘ Ghaziabad or Delhi, and others collected from. Down ‘Traius. 
to make up their equivalent by the time troops were ready 
to move on again, oo 
, Another plan is, perhaps, preferable, ‘The . military 
aithorities mighi, set cortaid trains apart to party infantry; 

- others artillery and others caval ‘Ye 

“Suppose No, 2 Up Train from Delhi-Ghaziabad to 
Meerut brought daily a. European Infantry Regiment, and 
No. 4 carried daily & European Regiment thence to Mian 
Mir; in. the same manner, No, 18 Up could convoy 
a Buropean Infantty Regiment from Ghaziabad to Meerut; _ 
and..No,29 could carry @ European Infantry Regimens 
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from the latter station to Mien Mir, In this way two Buro- 
poan Infantry Regiments would each get 12 hours’ rest at 
Meernt; and immediately one Regiment disembarked, another 
Would get into the same train and proceed onwards, - 

- To elaborate this system, it would be necessary to lay 
the different troop time-tables of the whole of the Indian 
Railways before the officer regulating the movements, so 
that whon issuing the needful instructions there should not 
be the slightest difficulty in: giving a clear idea of wie 
was required, 

. The Quarter-Mastor-Goneral’s Department would merely 
issuo orders that certain trains on given lines and dates, and 
between certain rest-oamps should catry a particular arm of . 
tho service, artillory, cavalry or infantry, as may be decided on; ': 
‘aud that the troops travelling in ‘such: trains should halt at: 

: oextain rest-camps, : 

This ought to ensure the utmost regularity in the move- 
monts of trains, and give all the troops: proper intervals. of : 
rest, with the minimum sacrifice of time and eetcibey t in uti- 
lizing the rolling-stock. : fe 

To carry this system out thoroughly, it would also ba 
necessary to issue stringent orders that troops, horses » 

“and baggage bo unloaded at rest-camps or destination, at 
whatever hour the train may arrive, 

; The first halt of troops beginning a long journey visu 
ptohihly be viii or * shorter than others but mubeeqnont 4 
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with proper arrangements they would fall in with the regu- 
larity of the time-table, 

Tn order to give full effect to this plan, it would only 
bé necessary to have a shunting engino at each rest-camp 
to shunt off, or on, the regimental baggage as required, and 
the same with the horses and guns for cavalry and artillery, 
which, of course, would require to halt as long as the men, 

The heavy guns might, however, cause some detention 
of the trucks, but of these each railway has an ample supply, 
and no time would be lost by such detentions, 


TROOP TIMB-TABLES FOR ALL INDIAN RAILWAYS. 

A Troop Time-table should, therefore, be preparod for 
all railways, and one distinctive lettor or number should 
indicate each Up or Down Troop Train throughout botween 
Calcutta, Bombay, Lahore, Peshawar or Karachi, as tho 
case may be; so that the Quartor-Master-General might bo 
able to order—say, Train A, or Tiain No. 6, to run on any 
particular day and between any given points, Train A. 
might be running on the same day from Caloutta, say to 
Muddapur, Dinapur or between Karachi and Sukkur, or 
Moerut and Lahore, or Rawalpindi and Peshawar, so as to 
suit requirements and the convenience of troops, 

When the latter ara to be concentrated on one point or in 
one direction, as for instance, on the Trans-Indus Frontier, 
¢he loaded Trains should have a clear road, and for necessary 
delays in crossing, the empty ones would require to give way. 


BY INDIAN RAILWAYS, 87 


TIME-TABLES, SHEWING TROOP MOVEMENTS 
WILICIE COULD BE CONDUCTED WITHOUT 
INTERFERING WITH PUBLIC TRAFFIC, 


Three thousand four hundred and ninety one troops 
could be Janded at Lahore daily without distmbing the ordi- 
nary traffic of the line, or half the number of troops as com- 
pared with what has been shewn could be conveyed, if the 


public traffic was entirely stopped. 


This allows for 9 Up and 9 Down Troop specials between 
Multan & Lahore, and 9 each way between Delhi and Lahore. 
The regular traffic is estimated for the Delhi Section as 
four passenger and three goods trains, and on the Multan 


Section one passenger and two goods trains in each duection, 


The foico is supposed to consist of the following military 
units :— 
2 Batteries Artillery 
! 2 Regiments of Cavalry. 
1 Regiment British Infantry. 
8 Regiments Native Infantry 


or 
132 Officers 
8359 Non-Commissioned Officers and Soldiers, 
2,548 Followers, 
182 Officers’ ILorses. 
954 Troop Horses, 
647 Ponies and Cattle. 
With Tents, Baggage and Ammunition complete, 
In farther illustration of the following tables, soe 
Diagram or Graphic Time-table in Appendix—Plates Nos, 
XII, and XID, 
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UP LOADED— 
Troop Time Table without interfering with 


Allowing the following halts—30 minutes about 6 A.M, 
minutes between 











ag a ST 
from STATIONS, 2 

Delhi. 
a re er.) MD) 
1B] Ghazinbed oe soe ae fH io 
40; Meerué Cant uae eae ee fA BD 
7 | Muzaffarnagar 4. teeta fe he 
UL j Saharanpur a eee fa 105. 
161 { Ambala Cant cD tag ete 
932 | Taha tae ne eae SA | a 
9p | Philo woes SB | BI 
¥B4 | Jalandhar Gant, on ae ove PO abs 
BIG) Araritsas oy oe eae GORY TTS 
845 | fiom Min, Bast oe aaa FR 
$48 | Lahoro vee teeta o so OY 3-45 





DOWN EMPTY— 
* ‘Yroop Time Table without interfering with 
‘Miles oy 











ea, SpPrarrons 1 
ee shares oman a ee ee sie ‘ we Up, 1-20 
8 Bfiom Mi, ost ee oe fe OB 
82] Amtitsar oy ae ea fA 
84 | Jalandhar Cant. ee eae {aon bet? 
108 | Philour er? “ ad bts 
YO | Ludhiana a oe eee aoe He 
187 | Ambala Comb aay ose aoe ae GAB TE 
237 Saharanpur we ae oo o me ” 0 lop. Mas 
278 | Mnandiamager ay ewe PE | GN 





805 | Meerut Cant, wea 


336 | Ghaziabad serene we on ou a D. 
348 | Dethi_., we att it tt sets nee DIY 3.50 





BY INDIAN RAILWays, 39 


DELHI To LAHORE, 
the ordinary Passenger and Goods Traffic. 
one hour between 9 and 10, 2 hours between 13 and 17, 30 


18 and 19, 
8 | 
i 





-5 4-15 6-59 +87 | 32-42 8 
8-34 6-7 84) M14 | 18.24 | i¢-21 
4h 6-18 9-9 Wevd | 14-34 | 17.83 
4-48 1 10. 11-21 9 | 17-40 


9-12 11.0 14.3 16-53 
10-12 10-14 | 16.34 | 18-93 | 9}, 
10 50 22-50 


3 15-40 1 
$89 un "18-0 | 16-60 | tego | gran | 348 
LAHORE TO DELHL 


the ordinary Passenger and Goods Trafic. 





11 
8.12 10-16 | 1827 | 16.5 Ht 
21 























tenets 
3 6 7 9 n 18 16 v7 
13 1-45 18-60 | Tea | TOaR | eat 
113 4-55 | 14.0 | 16-12 | 19-85 | 90. 
41-18 12-2 7 14-8 | 1617 | i911 | 9294 
2.50 14-2 | 16.62 | l7de | 21-12 | O9.44 
3-34 44-41 | 10-12 | 17-19 | 91-48 | 23:59 
2-40 18-0 | 1917 | 91-40 [ “149 | “Rg 
8.4 18-5 | 19-22 | 92.16 | 929 | 8.37 
9-14 19-14 | 90.38 | 23.92 | ger | 45g 
10-9 20-26) ott | “168 | 43g | 593 
Wag 2059 | 22.04 | 231 | 449} 6q 
10.47 1-18 | 22-31 | 244 | 6.03 | 75 
15-43 224) 618 | 742 | p49 | 19°83 
10-14 253 | 6-26 | 7-17 | 9.80 | 19:48 
20-4 5.3 | 9.97 | 10.59 | 1948 | 195 
21-81 2-16 | 10-22 | 11-26 | 13-58 | 16.57 
23.24 8-31 | 122d | 18.53 | 17-29 | 49.09 
23.35 11-83 | 12-58 | 14.18 | 8.16 | 1936 
1-50 418-19 | 14.32 | 16.53 | 19:58 | 21-36 
20 33-22 | 1449 | 16-10 | 908 | 0:0 
410 14.58 | 17-5 | 18.30 | 21.51 | “ous 
4.40 U3 | 17-87 | B46 | 2215 | alga 











5.0 11-26 16-48 ' 18.17 | 19.96 22.55 1.34 
Serene \aeneen a 
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DOWN LOADLED— 
Yroop Time Table without interfering with 
Allowing the following halts—30 minutes about G A, M., one hour 






































g 
& 4 4 « No, 
gas 
ie a on ae tr errata, 
Multan Cant, ” oe ont ” ov dope oh 
68 | Chonnu die Sa? Sue Be {Ge | BBB 
79 | Obiohavwatni anaes nf BEY FB 
8 40 
105 | Montgomay re “ . ve ” ow {an 9-4 
y ary, | 11-7 
w8] Okme eae ee SBT 
arr, | 14.8 
182 | Baewmnd " ne . we « oo {ann 14-13 
204 | Mion Max, West ae ae aw FU | TR 
208} Lahoe wn ” oom ow «oar, | 16-86 
UP EMPTY— 
Troop Time Table without interfering with 
tong yr oneeenettenntenereinensenemeenenneneeerenmne 
Miles 
from Sparrona, ve 
Lahoie, 
++ | Lahore Wh? oh Sie ests Wh. ie, # doy, 1 
4 ay 7 
A) lon Mir Wort ae soe sane SUSY TB 
‘ ar | 18-56 
26 | Raowind ., “ ae ry dop, | 14-9 


80 | Okara cE oes dop, | 18-27 


mr, | 19.40 
dep, | 20.9 


wf 
Oy {ax 17-41. 
108 | Montgomery oe oe 1. ae 1 oo { 


390 | Obiohawatne oe oan a GRR BI 





150) Ohonnu eee Sos. Se wo fr aa 


208 | Multan Cant, Cena ee oe arr, 2.17 








MULTAN TO LAHORE. 


BY INDIAN RAILWAYS. 


the ordinary Passenger and Goods Traffic. 
detwwoen 9 cb 10, 2 howrs between 15 ce 17, 30 minutes between 18 & 19 


Al 






























































No, No No. No, No, No. No- No, 
8 5 7 aa 18 16 Ww 
6-20 7-46 1020 | 12-10 | 18-5. | 19.45 | a1-25 | 20.35 
8-20 11-54 13-24 | Ind | 21.97 | 92.55 | 0.96 | 1-36 
838 123 13-31 | 17-8 | 21-34 | 235 | O81 | 146 
9-44 19-15 Hal | 1816 | 22-84 | ofa | Laz | 30 
9.47 1837 14-38 | 18-26 | v2.39 | 018 | 1-48 | 3-16 

12-41 1498 | 15-55 | 20-8 | 9354} aa4 | B41] 486 

1840 443 187 | 20-88 | U-ld | 154] 8-04 | 6.18 

140 17-48 19-40 | 240 | 120 { B10] 50 | 650 

10.58 17-48 | 19-47 | Qi-ds | 1297 | Gaz | 5-7 6.57 

18-86 20-54 22-84 0.26 47 6 56 8-4 9.42 

18-40 | 2059 22-18 | 0-38 | dell | 6.96 | B-Lt | 10-34 

10-44 | 92-7 28-49 130 | 615 | 732 | 10-24 | 11-88 

19-49 22-10 | 98-52 | 1-13 | 6-20 | 7.86 | 10-27 | 141 

20-1 22.23 Ond 1.65 | 6-82 | 7-47 | 10-40 | 11.63 

LAHORE TO MULTAN. 
the ordinary Passenger and Goods Trafic. 

No No, No, No, No 

4 6 14 16 18 
"qasa | 19-98 2a | 0.26 | 10-14 

14.25 19 40 2-86 | 6-88 | 10.26 
14-28 19 45 2.89 | 6-41 | 1081 
16-20 20-60 410 | 747 | 11-47 
16-9 20-55 417 ] 85 } 12-20 
19.87 23.30 6.56 | u-t | 15-17 
20-48 23.46 7-55 | 1-16 | 16-28 
21-56 1-88 9-8 | 1229 | 16-80 
22-44 1.58 0-41 ) 18 | 18-56 
0-47 Bld 1060 | 14-97 | 18-12 
0.30 8-19 11-2 | 14-22 | 18.17 
1-82 4.19 12-2 | 16-29 | 19-87 
197 433 32-0 ) 1584 | 19-44 
423 9-10 15-22 | 18-25 | 22-46 











re 


i) MILITARY TRANSPORT 
bien TIME-TABLES, SHEWING TROOP MOVEMENTS 
WHICH COULD BE CONDUCTED WITH ONLY 


GOODS TRATFIC STOPPED. 


The following time-tables permit of 4984 troops being 
- conveyed to Lahore or $ths of the number, if all public traffic 
. were stopped. 


~, The passenger trains are estimated as four on the Lahore 
-and Delhi Division; and one on the Multan and Lahore 


: Section, 


"This arrangement admits of 24 troop. trains being run >. 
to Lahore daily, that is, 13 from the Delhi. direction and.’ 
11-from Multan, and these would be equal for the transport 
of the following military units :— 


“3 Batteries of Artillery, 

1. Regiment British Cavalry. 
4 Do, Native do, , 
fDi? British Infantry. 


40° Do Native do. 
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or a total of — 


177 Officers, ae 
$787 N on-Commissioned Officers and Soldiers,” : 
8868 Camp, Followers, if 
1235 Horses. 
646 Ponies and Caitle. 
18 ae with Ammunition and Stores Wagons. 
_ Baggage and Tents complete. 


In further illustration of the following tables ‘see Dia- 
‘gram or Graphia Time-tables in Alpena tee Nos, 
XIV. and XV. 
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UP LOADED— 
Troop Time Table without interfering 
Allowing the following halts—30 mits, about 6 a, m., one hour between 





Miles 
from STATIONS, 2 4 € 8 
Delhi. 


eer er ent Aes nen meena nest |eaneeet | Sreftee eeeae—nn 


Oelbi awe ee ep, f 118 219 3-10 4-39 
any, 1.55 2.50 38-50 5.18 
dep 2.5 89 °4:0 6 40 
Arr, | 8-48 | 4-54] 6-49 7-28 
dep | 848) 62 } SOL] 7.82 


| 
ie 6.23 | 2.17 8-8 10.0 
{ 
{ 


18 | Ghaziabad. 
401 Meerut Cant, ee 


76 | Muzaffarnagar 4, 
dop.{ 5.98 | 7.20 | 89 | 10-3 


mr | 7-64 | 9-90 | 10-45 | 11-60 
dop,| 8-14 | i0.3 | 120 | 128 

are, | 11.54 | 149 | 1845 | 14.86 
dep, | 121 | 12.65 | 1851 | 14-88 


rae 


Saharanpur tae 


14. | Ambala Gant, 4. . 


arr, | 15-30 | 18.21 | 19-85 | 20-41 
232} Tudhiana ww ~f 

dep, } 17-30 } 18.88 ] 20-7 | 20.46 

ari. } 18-2 WDA 7 2040 | 2149 
B40] Phillotr n,n ee 


1848 | 20-36 | 21-80 | 22.47 

ar. | 19.90 | 2146 , 2240 | 28.06 
i 20.10 | 21-62 | 92.47 | 28.45 
ie 4 | OC | 140] 2.68 





261 | Jalandhar Cant, ... 


316 | Amitsar pee 





dep, | 23-11 0.84 1-47 8.5 
arts 0-45 27 8-17 4.36 
dep, | 0-60 2-12 3-22 4-40 
848} Lahore an eee 10 2.22 8-82 |. 4-60 


S48 | Mian Mir, East www 
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DELHI TO LAHORE. 
with the Mailand Passenger Trains 
9 and 10, 2 hours between 16 and 17, 80 més. between 18 and 19, 





10 we] 14 16 18 20 22 24 26 


865 | 1066 | 11-80 | 1860 | 16-61 { 18-66 | 2200 | 22-60 | 29-465 
9-85 | 11-35 | 12.10 | 16-89 | 17-81 | 19-85 | 21-0 23-30 0-25 
O45 | Ltdbe] 12-87 | 16-49 | 27-41 | 10-45 | 21-18 | 28-40 0.35 
113g ' 19.46 | 14-20 | 18.8 | 20.9 21-46 | 22.55 1.16 2-15 
11-80 | 18.60 | 18-89 | 28-89 | 20-14 | 21-65 | 23.0 1.22 2.18 
18-18 | 15-88 | 18-18 | 20-41 | 21-57 | 23-50 0-85 2-58 4.9 
18-39 | 17-36 | 18-23 | 2062 | 22.98 | 28-65 2.0 8-9 4-13 
1634 ] 19-24 | 20-87 | 22-48 0-40 1.56 4.2 5-6 6-4 
Wl 10-68 | 20-53 | 23-32 1.27 3-30 440 5-88 wT 
19-41 | 2242 7 28-40 2022 4-12 6-11 7-67 8.46 9-46 
20-11 | 22-47 | 2347 2.47 4.17 6-47 8.1 8-51 | 10-65 
28.58 2-25 8-40 6.28 7-80 | 11-16 | 12-40 | 13-6 14-22 
0-5 2.28 8-48 6-58 7-88 | 1118 | 12-42 | 13.9 14.97 
0-88 3-1 4-21 781 8.3 W148 } 1844 | 18-41 | 160 
0.58 8.85 6-11 7-42 8-22 | 11-68 | 18-2: | 13-51 | 17-0 
2-12 4.40 6-22 8-52 | 10-26 | 13-7 14.27 | 17.7 18-16 
20 4-51 6.29 8-54 | 10-B1 | 18-12 | 14-82 | 17-17 | 18-26 
6.84 8-H 9-89 | 1217 | 18-24 | 16-26 | 19.2 20-85 | 21-47 
6-4), 8-18 | 11-12 | 12-29 | 18-29 | 18-25 | 10-34 | 20.41 1 21.56 
768 10-38 | 1244 | 144 1659 | 20-19 ] 21-8 22.9 28-85 
7-88 | 10-46 2-48 | 1412 | 17-4 20-24 | 21-6) | 22-12 | 2840 
7-48 | 10-56 | 12-68 | 14.u2 | 17-14 | 20-84 | 21-20 | 22-22 | 23.50 
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DOWN EMPTY— 


Troop Time Table without interfering 





Miles 
from STATIONS. No. No. | «No. No, 
1 8 6 7 


Lahore, 

















ae Lahoro ue . dep, 086 1.43 8-3 6-15 
ar, | 046 | 1.63 | 3.18 | 6.25 
i 0.49 | 1-68 |* 8.18 | 0.99 

mr, | 232 | 8-50 | 58 8.7 

7c i goa | 417 | 618 | 8.19 
{ are, | 6-8 | 7-61 | 9.48 | 11.0 


8} Mian Mir, East... 
82) Amritsar... 


84 | Jalandhar Cant... 
dep. | 6-23 7-67 9-20 | 11-50 


ar, | 7-34 | 9-80 | 10-81 | 19.15 
dep. | 9-4 | 1044 | 11-47 | 16.0 
mr, | 9-87 | 11-47 | 12.92 | 16.29 
_ fe o47 | 124 | 18-7 | 15-81 
ar. | 16-36 | 16.28 | 18.16 | 19-58 
4a 16-18 | 17-12 | 18-21 | 20-4 


108 } Phillow .., “ . 
116 | Ludhiana «us 


* 187] Ambaln Cant, 


arr, | 18-54 | 19-44 | 21-49 0-27 
ie 19-25 | 20.38 | 0.67 | 1.57 
arr, | 21-37 [ 22-27 2-49 3-56 
ie 21-68 | 22.37 264 4.10 
mu | 23-41 1-21 4-81 5-45 
Le 28.43 131 4.36 6-60 
arr, | 1-28 4.0 6-45 7-82 
ie 2-8 4-26 7-18 8-0 
348 | Delhi we on » arn | 2-46 56 7-65 8-40 


287 | Saharanpur oe we 
273 | Muzaffarnagar 
305 | Meerut Cnné. 6s ow 


885 | Ghaziabad 2 ese 
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LAHORE TO DELHI 
with the Mail and Passenger Trains 


a rere eter enterentanieminanm ane enn AN, 





No. No No 


No, No. No, No, No, 
g al 23 25 


No, 
ST 18 ib W 19 




















7.54 8.30 | 11-2 12-30 | 14-2 
8-4 8-40 | (1-12 | 12-40 | 14-12 
8-14 840 [| M17 | 145 | 14-17 
9-44 | 10-19 | 18-18 | 14-22 | 16-48 
9-48 | 10-48 | 19-24 | 14.41 | 16-48 
18-11 | 14-27 | 17-0 17-58 | 19-16 
18-18 | 14-84 | 17-3 1817 | 19-26 
16.0 16-60 | 18-17 | 19-85 | 20-84 
15-40 | 18-4 19-33 | 21-20 | 23-81 
16-18 | 18-87 | 20.6 21-52 0-4 
16-18 | 18-42 | 20.42 | 22.26 0-20 
22-5 28-87 1-81 8.25 6-16 
22-48 | 28.42 1-87 8.80 6-20 
1.26 | 2-22 6-27 6-82 O-1 
8.0 4-3 6-12 6-55 0.46 
4.62 65 8-1 8-44 | 11-89 
5-24 6-7 8-6 8-49 | 11-44 
8.55 8-21 9-41 | 10-34 | 18-81 
7-0 8.31 9-46 | 10-44 | 18 46 
8.B5 | 10.36 | 11-25 | 12-86 | 16-16 
8-46 | 10-48 | 12-48 | 18-15 | 16-40 
9-26 | 11-26 | 13-28 | 18-55 | 17-22 


20-69 | 91.55 | 2920 
21.9 22.5 23 89 
21-24 | 22-10 28-56 
22.66 | 93.56 | 1-86 
236 0.24 1-41 
2.15 | 8.35 | 610 
221] a42 | B17 
ya2 | 4.62 | 6.28 
422) 6.04 | 84 
4.66 | 6.67 | 8-36 
60+] 7-31 | 898 
128 | 1242 | 134% 
11-64 | 12.50 | 18.47 
15.0 | 16.3 | 17-0 
16-42 16-30 18-26 
17-34 | 18.92 | 29.99 
13.14 | 19.20 | 20.42 
1987 | 212 | 2a 
20-10 | 91.15 | 22.66 
22.4 | 2268 | 0-84 
22.86 | 98.91 | 1.0 
2317 | 012 | 142 
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Miles 
from 
Multan 
Cant. 


58 
79 
105 
128 
182 
204 


MILITARY TRANSPORT 
DOWN LOADED— 


Troop Time Table without interfering 
Allowing the following hatts—-30 mts, about 6 a. M., one hour between 


STATIONS, 











208 





Multan Cant 4. dop. 
Channu ... os dep: 
Chichawatni ... dane 
Montgomery... dep, 
Okay oe ‘deh 
Raewind . dep, 
Mion Mir, West } Jon’ 
Lahore ow ate, 











No. No, 
5 7 
6-20 4-45, 
8-30 11-54 
8-38 12.3 
0244 18-1 
9.17 13-6 
12-41 14-22 
18-0 14-42 
14-0 17-46 
16-2 17-52 
18-36 20-54 
18-40 20-59 
19-44 22-7 
19-49 22-10 
20-1 22-23 





UP EMPTY— 


Troop Time Table without interfering 























# 
Miles No. No, No, ‘a. 
Lege STATIONS 2 ‘4 6 Ne 
w | Cahors ..  .» dop, | 12-98 14.18 16-56 
4] Mion Mir, Wont {21 I34r | TE | ahs 
26] Rrowind.. nf fr | TES) | TGR | ine 
$0] Okara uf fap | jhar | dhae | Beas 
103 } Montgomory oN gute wt] 
329 | Chichawatnt Ee a a 
150 | Channw .. Fe me aa 
208 | Multan Cant. 2-35 4-22 6.45 
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MULTAN TO LAHORE. 
with the Mail and Passenger Trains. 


49 


9 and 10, 2 hours betweon 15 and 17, 80 minutes between 18 & 19. 


No, No, No, No. No, 
9 W 18 16 v7 

















LAHORE 'TO MULTAN. 
with the Wail and Passenger Trains, 


No. 
ptt 








rn A et ts tsteeneee-emennumenvenne 


a ee 

















No, No, No. No. No. 
10 iV) 14 16 18 
21.0 22.48 0-20 2-24 4-8 
21-19 22.86 0-48 2.26 4.20 
21.16 22.68 0.48 2.39 4.24 
22-49 0-32 2.22 410 5-30 
22.47 0.87 227 4.17 5-57 
2-46 3-18 66 6 66 8.55 
2.2 4.8 6-28 7-56 9.5 
2-16 5.17 840 9.3 10.27 
4-88 6.59 7-21 Q-4b 10.48 
5-56 7-16 8.38 10-86 12-5 
6.0 7-21 8.48 112 12-7 
7-2 8.93 943 12-2 13-8 
749 8-81 9-50 12.9 13-95 
10-46 12.0 13-40 16-22 | 17-0 





14-25 
14.42 
36-29 
15.34 
18-22 
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RESULTS oF EXPERIENCE GAINED AFTER THE 
_AFGHAN CAMPAIGNS. .. 


What was actually done in regard to the transport: ‘by © 
train of the army for Afghanistan during the various campaigns 
has. been: stated ;. and also what the Sindh, Panjab and Delhi 
Railway was prepared to perform under certain emergencies 
and conditions ; and now will be briefly detailed the’ lessons 


learmed from the experience thus gained. 


SIDINGS, PLATFORMS AND LOADING BANKS. 
No such strain as has been contemplated would probably. . 
_ be put-on the Indian. Railways ; either in regard to providing: 
* transport for.such an army, or furnishing the necessary rolling: waa 
» stock, but assuming that carriage was wanted for even’ half". 





». the maximum estimated number, viz., 3,500 troops: of all avms a 

per day, still, before this number could be conveyed in. ‘a 

: thoroughly efficient manner, the siding and loading platforms 

alt certain military. stations, where there are rept-enmnpe, would Ue 

require to be cnlarged. : 

Loading platforms, equal: to ab least 8 troop speciale that 

7s, one fox infantry, another for ‘cavalry, and a, third for-ar tillery 

or fot comimisa:¥int; ordnance stores and live-stock, for ‘trang 

3 port, would-be necessary. With the loading banks cand sid- 

oo ings “80 ‘arranged that the. shunting of any one train would? 

not interfere with the: nents 1 nor, with the ordinary Sue of 4 
. the main. line, ee 
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© the:platforms need: not be expensive, but might sitaply ©” 
*-eonsist: of -earth-work with a breast wall. . The loading. bank |” 
‘sloped or’ ramped’. behind: and: at each end; so that access 
-eould be had ad all | points by men, horses or guns to the vehi- 
“eles composing the: train. ‘The slope would also prevent all 
danger to refractory horses in case they. backed and refused. ° 
toenter the wagons. Old rails rejected from the main line 
would. be well adapted for the purposes of these sidings, 

This extra accommodation would also be useful during a 
heavy grain twaffic, now of frequent occurrence in connection’: 
with famines, searcities, or export trade, or in storing sc 

; stock during a slack season, 
! Troop platforms should in all cases be nearly level with | 
the, floor of the wagons, so that horses and guns may. be 
"easily laden; this atrangement is also. more convenient for’ 
© troops; baggage and storés. ~ Hach loading’ bank should: be 
Be dong enough to hold ‘a complete train. of 85 vehicles with, 
engine :and tender, clear of all other lines. we 
When such. is not the’ case, trains have to. be iia 
up in sections ;. first’ the’ troop horses; then the officers’ 
“ghargers, and finally the baggage. If the whole train could: 
stand ‘alongside. the platform, ‘one hour wguld be sufficient: 










to load a special ‘train of 85 vehicles containing & troop and: 






“® half of cavalry. © : 

F 9 
ee “Attention should be given tothe wig of propt, 
“ngs and loading platforms, for’ without these, great: dimoul:: g 


. ties have to. ie bomtended ; the. donyaioh of troop. 
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The maashalling of troop trains, embarking and disem- 
barking men, horses or guns, ought to be effected without, in 
the slightest degree, interfering with the ordinary tiaffic, or 
blocking the main line. 

Further, the platforms should be constructed on the 
echelon or step system, so that the moving of one tiain may 
not interfere with that of any other Sometimes a line on each 
side of a troop platform would be an advantage in loading two 
trains from it simultaneously, and so save a second platform 
it should be wide and ramped at the ends, 


DETENTION OF WAGONS LADEN WITH COMMIS- 
SARIAT STORES IN TRANSIT. 

During the first campaign, experience showed that com- 
missariat and ordnance stores should not be despatched until 
their ultimate destination is definitely known, as detaining 
wagons e7 route causes great confusion. 

There was no cause for complaint under this head 
during the second campaign, but the difficulty cropped up in 
another form, in the detention of wagons at certain stations 
by commissariat officers for examining and testing the quality 
of the grain. : 

Commisseiittt flour mills should be either established at 

«_-thegespatching or terminal railway station ; for when grain is 

nat oe on the road either for examination or for the purpose 
theymaiy ing converted into flour, it involves a delay of at least 
two days to the rolling-stock of the railway, 
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TRANSPORT CARTS. 

Of the larg number of carts forvaded, two only were 
loaded in each wagon, as they were, as a rule, sent on their 
wheels with sides complete, and often filled with grain, straw 
or bhoosa. 

Tf they had been taken to pieces, from four to six 
might have been loaded in each Railway tiuck, thus saving 
expense to Government, besides enabling the Railway to uti- 
hve the stock, so unnecessarily employed, for other purposes, 
resulting in a general reduction of expenditure to Government 
in cost of carriage, and to Railways in saving extra Engine 
haulage, and also requiring less plant and siding accommo- 
dation. 

With fodder loaded in these carts, the danger of trans- 
port was algo increased, a number of fires having occumed 
by sparks from the engine alighting on the straw. 


TRANSPORT ANIMALS. 

Arrangements were duly made for the supply of water 
to the live-stock at certain stations at intervals of 6 hours; 
and in all cases camels were released, and allowed to stand 
up during long stoppages at stations, the height of these 
animals iequiring them to be kept in a sitting position during 
the journey, ed 

Extra sweopers were also employed to remove refuse from 
the trucks, and this was more particularly necessary when 
cattle were delayed in consequence of the want of o 
power oy other causes, : 
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The Commissariat Department also established extra 

* depdts for feeding cattle ; and where great detention oceurred, 

the arrangements were under the immediate charge of a com- 
missioned and warrant officer. ' 

In fact, everything possible was done, so as to prevent 
suffering to the animals, and considering that some of the 
cattle had performed railway journeys varying from 800 to 
over 2,000 miles, it is surprising that in a gross total of about 
50,000, the mortality only amounted to 18, ‘ 

These remarks, however, only apply to the Sindh, Punjab 
and Delhi Railway, and as a great number of the cattle 
were received at the junction stations of that line in a 
wretchedly thin state, the watering and feeding of them may 
have been previously performed in rather a perfunctory manner 
unless the animals were originally despatched in bad condition. 

On this account the following suggestions deserve the 
attention of the Railway and Military authorities not only on 
humanitarian«grounds, but for another paramount reason, 
viz, that of preserving the efficiency of draight animals by 
attending to their necessary wants, while travelling in railway 
wagons over long distances. 

It is evident that some system is necessary to ensure 
regular supplies of food and water at certain intervals of time. 


t stations where the latter is required for the animals, the 







ages should he long enough to give all of them a sufficient 


ey 
mey for more than one stage without water. 
vf ° 


and if this is not done, many have to continue the 


4 
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This remark gpplics partioularly to bullocks and hoxsos, 

which being generally loaded in covered wagons having only ’ 
panol ventilations or the doors left open, aro with difficulty 
"got at by the bhistes; thoso noarest the doors make it almost 
impossible for tho others to get within roach; and it is 
probable that, whon propor supervision is not oxorcised, the 
men in charge make no extra offorts to sco that all alike get 
what they want. 

Camels, ponics and mules being loaded in opon wagons, 
aro more accessible; and ifthe mon in chargo of them did 
their duty, they would all be amply supplied. 

Of course, it will bo undoistood that if the animals are 
not proporly cared for in wansit, they loso in condition, and 
are not so fit for thoir work as thoy might bo, 

Over the ond of opon wagons, an iron tank should bo 
fixod to bo fillod with wator at corlain stages, suy every 50 or 
80 miles, by tho railway servants, Tho man in the truck 
with the animals (and ono man should always bo thoro) could 
thon with a auitable vessel supply all tho cattle, In this way 
tho desired ond could bo obtained, and tho dolay which now 
oceurs, by tho attendants having to go for somo distance to 
got wotor and bring it by froquont journeys in 9 mossuch or 
buoket, would bo obviated. 

Water could always be provided beforehand at ¢ 
station, on tho platform, in largo tubs, or obtained fram . 
engine wator-oranes and disixibuted by moans of a Rose to 


a 


* 
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each tank fixed on the vehicles, For bullocks and horses, 
loaded in covered wagons, a similar trough might be laid 
laterally on the floor of the wagon, and they could then help 
themselves, after the breast bars had’ been removed while the 
train was at a stand. 

During the recent campaigns, a large number of animals 
were booked through from the Madras and Bombay Presiden- 
eles to Jhelum, a distance of over 2,000 miles, the railway 
transit sometimes occupying 14 days. Itis, therefore, evident 
that unless they are cared for especially on the journey 
they must suffer and become unfit for work, in which event 
loss is occasioned to Government, and the difficulties of the 
Transport Department of the aimy ave increased, 

Such measures as have been bricfi ly outlined, should take 
the form of stringont instructions; and in addition, it should 
be provided that when the animals halt for any time not less 
than 12 hous, they should be unloaded and ro-loaded. 

There may be some objection to this on account of its 
intetference with the work of the station at which the halt is 
male, but with suitable arrangements, the construction of 
extra sidings and loading banks, as already proposed, for 
troop traffic, the wagons might be emptied with ease, and 
their occupants enabled to have a few hours’ natural rest. 

Particular care should be taken after wagons are unloaded 
Daglean and disinfect them thoroughly, not only to prevent in~ 
ae but also to prevent fires, as the refuse of straw, &e., from 
the aninals, is very liable to ignite by sparks from the engine. 


* 
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each oi fixed on the vehicles, For bullocks and horses, 
loaded in covered wagons, a similar trough might be laid 
laterally on the floor of the wagon, and they could then, help 
themselves, after the breast bars had’ been removed while the 
train was at a stand. : 

During the 1ecent campaigns, a large number of animals 
were hooked through from the Madras and Bombay Presiden- 
cies to Jhelum, & distance of over 2,000 miles, the railway 
transit sometimes occupying 14 days. It is, therefore, evident 
that unless they are cared for especially on the journey 
they must suffer and become unfit for work, in which event 
logs is occasioned to Government, and the difficulties of the 
Transport Department of the army are increased. 

Such measures as have been briefly outlined, should take 
the form of stringent instructions; and in addition, it should 
oe provided that when the animals halt for any time not less 
than 12 hows, they should be unloaded and re-loaded, 

There may be some objection to this on account of its 
interference with the woik of the station at which the halt is 
made, but with suitable arrangements, the construction of 
extra sidings and loading banks, as already proposed, for 
troop traffic, the wagons might be emptied with ease, and 
their occupants enabled to have a few hours’ natural rest. 

Particular care should be taken after wagons are unloaded 

clean and disinfect them thoroughly, not only to prevent in- 
S hut algo to prevent fires, as the refuse of straw, &c., from 
the animals, is very liable to ignite by sparks from the engine. 
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LOADING AND UNLOADING HORSES AND GUNS. 


Ste Plates Nos, I and FI. 

During the last five or six years, experiments haye beon 
conducted by the military and railway authorities at the prin- 
cipal cantonmont stations of Mian Mir, Ambala, Meorut and 
Delhi, in loading and unloading troops, horses and guns; also 
in dospatching trains for short distances to test the relative 
merits of the different systems, Many of the railway staff 
were in this way trained to this particular work, and wore 
placed at tho principal stations to assist in the trucking 
axyrangomonts whenever troops wore despatched or rested 
en route. 

The difforent systems of loading and unloading horses 
and guns, the “end” and “sido” loading of vehicles, tho 
use of stations and londing platforms, or ombarking and dis- 
ombarking on the open line, havo their respectivo advocates, 

At all the oxperimonts made, it was found that the “end” 
Jonding of guns and horses can ho effected more rapidly than 
by the system of “side” loading, and this mothod algo admits 
of better packing. 

The ramps and girders introduced by Goneral Sir Charles 
Reid, &. 6. B., are admirably adapted for the purpose; but as 
this method necessitates the alteration of tho covered stock for 
horgos, it would seriously interfero with tho utility of this des- 
exiption of wagon for tho ordinary traffic of a railway, and this 
forms a very serious dnyrback, fo ity intuoduotjon. Tt has been 
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estimated that making openings in the ends of covered 
wagons to admit horses, would weaken and reduce the life of 
the vehicle 25 per cent, In fact, it is almost impracticable, 
as it would be most difficult to prevent the ingress of sparks 
or rain, and it has also been found to increase the taro of the 
wagons, stronger underframes and axles being required. 

Low-sided wagons with the ends and sides to fall down, 
are well adapted for the purpose of “end” loading, 

The flaps at the ends of the low-sided trucks, when down, 
form a flooring over tho buffors and between the vehicles; 
but care must be taken that the former do not project beyoud 
the buffer heads, 2 strong iron knees are required underneath 
the flaps, so as to better bear tho weight of a heavy gun. 

The principal objection, however, which can be urged 
against the otherwise admirable system of “end” loading, is 
that it vintually blocks the line betweon any two stations, while 
troops or guns ae being loaded or unloaded, and, of course, 
stops all traffic, whothc: militmy or public, for the time boing, 
on either siden very giaye fault. The operation of “ end” 
loading on main lines should only bo resorted 10 in very excep- 
tional cases ; as, for instance, in tho event of an engagement 
actually taking place on or in the immediate vicinity of o 
line of railway. 

Colonel Gray, R. A, a member of the Committee assem- 
bled, at Agra in January 1877, to carry out oxperiments in 
military transport with the motre gauge vehicles, states in his 
memorandum on the subject 
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“Siege trains primarily would, I conceive, be embarked 
from existing platform sidings of vailway stations Their 
debarkation should, I am disposed to think, be arranged for 
at the nemest station up to 15 or 20 miles, porhaps, of the 
territory in which they may be required; for it would, per 
haps, take loss time to march that distance than to disem- 
bark at 9 point either on an embankmont or cutting on the 
ling traversed not provided with a platform, improvised plat- 
forms and expedionts for unloading heavy masses are not 
desirable, except wndor very exceptional circumstances * * * 

End-loading would not, I am inclined to think, matorially 
shorten the timo in embarking a siege tain, nor would 
T advocate the employment of crancs for the purpose of trans- 
forring guns, &e. Svc. fiom one line of zai] Lo another, viz,, from 
the metre to the broad gaugo ; I think that no advantage in 
time would result therefrom. Moen aro put to work with 
appliances to which thoy are not accustomed, 

These remarks also apply gonerally toa Hoavy Field 
Battery (40 pounder Armstrong, &c.), such battery being com- 
posad of units of a siege train. 

* * * * Tam opposed io disembarking, except on 
vory excoptional occasions, even a Field Battery at points of 
the line of railway other than at station platforms. The delay or 
time occupied, and the disadvantages attonding such an opera- 
tion, would necessarily be greator than at a station platform, 

The matter is one to bo doalt with soparately from a 
general operation of war point of view. The unloading at 
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any point is undoubtedly feasible, but I cannot think it ad- 
visable if it can be avoided.” 

Stations should always be utilized for loading and un- 
loading troops, horses or guns, as far as possible, otherwise 
the whole traffic of the railway ‘would be disorganized. 
This would be more especially likely to take place on our 
Indian single’ lines of railway, with the heavy traffic which 
would of necessity occur in moving large bodies of troops 
and war material, and probably every crossing station occu. 
pied by trains, as was froquontly the case on the Sindh, 
Punjab and Delhi Railway during the late campaigns in 
Afghanistan, ‘ 

Aé Ambala, when the 10th Bengal Cavalry left for 
Malta in 1878, a troop of 80 horses was loaded in 10 minutes 
from the ordinary platform, As a rule, there was greater 
trouble and delay in trucking the grass-cutters’ ponies than 

: tho iroop horses; many of the former had to bo pulled 

4 into the vehicles by main force. A ropo placed round tho 
hind-quarters, is sometimes very offoctive in making the 
animals enter tho wagon. 

Tho average time occupied in londing up a squadvon of 
cavalry was about 1 hour and 80 minutes, but with platforms 
of sufficient length and height this could be easily reduced 
to one hour; and about the same time should be allowed for 
unloading. 

As showing the timo occupied in embarking cavalry, the 
following figures may prove of interest, as they aro takon from 
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actual oxperimonts in loading cavalry regiments at Meorut 


and Ambala proceeding to Afghanistan :— 














Desoription of Militar Loading Loading} ‘ime 
Date. ‘anilie Jonited. hegan, [finished joconpicd 
179, | Wah 


Gotobor 4, 18 + 8 Oftoors . 
18t Rank and 
87 Followots .. 
147 Troop Horsen... 
V4 Ofllears’ lim gers 
160 Muunds Baggago .,. 


ope TBD OMoer ses ory states ves 

8 Ronk and File. vane. 

500 Followora . 
172 Pontog ..... 

12 Bullooks .. .. . 

883 Mauna Baggage ec os 


» ow [16 6 OMloora .. 
124 Ranks and 
86 Followes 
128 ‘Troop Tlorsea 
21 OMloors’ aliargera . sseersreeeee 
1983 Mounds Baggage veces os 








PM. | Pith 
4-16 | 610 | 1-64 








RM, BM 


| 
J 
: 
| 340 | 541 | an 
l 
) 






Po. | Po 
5-53 | 6-50 } 0.57 


SOMOS ses sersveee 
128 Rank and Tile 
93 Tollowera « « 
180 Toop Horses... 
21 Officora’ chargers 
304 Mounds Baggage .,. 
47 Do, Ammuuitior 











he TT Ay Bt | de Bh 
6.50 | G47 | 0-67 














This is nearly double the #me occupied at previous 
exporimonts ; but as those horses wero procosding on Field 
sorvico, the commanding officers, a3 a rule, exercised great 
cave in loading and allowed no undue haste for fear of injur. * 
ing the animals. ' ‘ 

Exorcising horses in ontoring and loaving dummy wagons 
is considered to be of little utility, as these oxperiments 
are generally carried on’ when the station is quiet, and no 
trains passing, and under quite differont circumstances from 
swhat would exist when proceeding on active service with tho 
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attendant noise and bustle, the whistling of engines, &o,, so 
calculated to excite the animals. 

Open wagons adapted for carrying guns, should he so 
constructed that the ends will fall down as well as the sides, 

Old rails and sleepers which are always availablo at sta- 
tions, are very suitable as ramps for loading or unloading guns, 
whenthe platforms aremuch lower than the floors of the wagons. 

In loading heavy ordnance, great care should be taken to 
equalize the weight on the wagon axles, by placing sleepers 
or thick planks longitudinally under the wheels, so ag to 
distribute the weight, as much as possible, over the floor of 
the wagon. The low-sided wagons are sufficiently strong for 
the conveyance of the heaviest siege ordnance used in Indin, 
viz, the 40 pounder Armstrong Gun, which, with carriage and 
limber and 10 rounds of ammunition, weighs about 4 tous. 
To economise the carrying capacity of wagons, some high 
Military authorities recommend the dismounting of guns when 
in transit by .ailway; an@ again remounting them at the 
point of debarkation, as this can bo done very rapidly by 
tained artillery mon, and they consider that efficioncy would 
not be impaired by adopting this course. This method would 
certainly reduce haulage considerably, as well as make all 
possible use of the wagons. 

No opportunity occurred for fairly ascertaining the time 
taken in" loading guns, as the platforms were generally too 
low, and the opening in the sides of the trucks too narrow to * 


permit of a proper tost, 
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Recently on the despatch of the 13th Bengal Cavalry from 
Mecrut to Bombay en route for Egypt, five of the special trains 
each conveying 9 troop complete, with commissariat, hospital 
and transport equipment, were loaded up as follows :-— 















Time 












Date, TRAINS oooupied, 
1982, Minutes. 
duly vy [34] 1 Train... 4) 
a ‘see TORO. “yg Fe a7 
August ../Yhd 4, . 18 
” dth 4, 5 60" 
Bh oy . Lon 60 





A number of camels were forwarded by Tail, but the 
process of loading them in tho ordinary way is very tedious 
and somewhat cruel, Tho ammals should be made to kneel, 
and be secured in that position with ropes and tarpaulins, and 
thon slung into the wagons with a crane Four can bo 
loaded in a high-sided truck with their heads towards the 
contro. 

Tho following tables, takon from the report submitted by 
tho Committee assombled at Dolhi, under the presidency of 
Licutenant-Gonoral Sir Charles Reid, x. 0 B, show the 
actual time occupied, in both loading and unloading from the 
ordinary station plaiform, as also by the “ond” loading 
system, of a unit of each of the three arms of the service, viz., 
Tofantry, Cavalry and Artillery; also, the measurements of 
guns, the strongth of a unit of Pontoon and Telegraph oquip- 

- mont and the supplies necessary for seven days for each unit 
of the sorvice, with the vehicles necessary for conveyance, 
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TABLE 


Table showing probable difference in time between * side” & “eit” 
Gauge compiled from 
in tee 





+ 











TIM OF FMBAR- 
KALION, Newper or 
Oredinas y! nity. 
Biond, 
eee ee ane nt om | ies — 
1 14. Class se 
8 znd " ae 
4 3; 
22 ae ‘aidod 





8 Horse Boreas 
48 Cattle Trucks us 

Brakos ve 
6 Low-sided . 


1 Ist Class a 
62nd 4, " 
hard ,, oe 
83 Doublo Horse Boxca 


Battery of Heavy Artillery .. | 44 0] 3) 0 es 


16 Cattle Trucks 
G CoveredGoods «« 
12 Open oe 
6 Brakes oo 


1 Jab Class 
52nd 
Bad 4, 
0 20 Torae-Roxaa . 


Battory of Horse Artillery ..| 2§ 0; 2; O| 8 





11 Cattlo-vens ay 
14 Fowznided oy 

Ov AGONS ve 
4 Braker we 


Battory of Fiold Artillay ..] 8 O} 14 0 











28 Covored Gooda 
2 Horse-Boxes 
1 Saloon 
Battery of Mountam Artillery} 2] 8) 1) # 8 gue Olas 
1 ” 
2 Brakes re 
= 2 lat Class oy 
15 2nd 4, oF 
M7 3rd 
aval: Ai a a Double Torse-To¥0 
tish Caval ane fae ro attle-vans 
Regiment of Butish Cavaly + 22 Gattlerae i 
1 Powde-van vast 
6 Brakes on 


4 Troop OF 80 horas only Tnsaddleds 
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loading and composition of Trains both for Broad and Metre 


Sub-Committee Reports. 





. NUMBER 
‘Virnionns. or 
TRAINS, 
Oidor 
ve eh 
Mote, - late ee 
Ale 
1 
: Braage, 
tee 37] 0 Guns, 
Gersinge 
{ Powder, 
; _ Class oo . 
mn o oe 
BBrd er ae Horsos, 
181] $8 GgMe rasa.” | feat 84 | um 
initio Trucks =. or 
17 Covered Goods. aw lk Bngengs, 
16 Opon Trucks wee 
6 Tiakos “ on 
1 dnt Class et) 
a and ” ewe Fagunge, 
8 aid wee fen, 
40 Touae Wagons of. Moveae 
1814 10 Cattlo-vang erty Guns, 
28 Low-sidod vee oe Ammuy}. 
22 Coverod os . {J tion, 
\ 6 Brakes ee 
(72 CoverodGooda wane 
, List Class on ” 
884 42nd ,, tm oe {F118 [Atploa- 
H Sid y, on oe auto, 
6 Brakes neous 
b Phe et Bl uw ony 





® fQuarter-Master-Gonaal’s Retwn of Units, Ahy 


‘TIME OF DISEMBAR> 
KATION, 





Ordinary. 


i 


Era. 


End 
loaduig. 


i 


ths,’ fire, Ei 








| Metre! 
| Metre,| 
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V4 
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Table oles probable difference in time between“ side” & “ tend ». 
Gauge compiled. , From, Sub- 
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“RATION, _ , Ngsnen on 








Broad, 
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6 Brakes 
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4 Brakes)": Sake 


r2 2 Comy alte. os 
8rd. Olass.: 
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4 Broker 
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poo Bowdervan , . ae ae en ae 
4 Brakes: 
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<0 8rd Olaas 
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on ce H Cttle-vans 
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Statement showing the actual Measwrements of all Guns, Siege 
of War, dated Fort William, 


en A OAL COL 





























Luxygt ft, 
i From the 
Weight ror end contre of 
Overall bio contreaf| bie Yeane 
nions tothe 
trunnions. area fa ae 
rete tn ne | | mers 
RIFLED GUNS. wt, [Inches.| Inchos, ]| Inchos. 
(Ud Pr, Mark WE oe ae] Ot 118 47°76 70°26 
Ba figs Ma om. | p20 4698 | 73°70 
“97 MO a8 | 98 87° 6: 
*2 16), Pde Mgtaacinep ode aS 30°8 472 
‘ 8 | 72 3076 | 4125 
rr § |e, a2 
f= 172 23°38 
BA von 8 | 121 47125 | 78'875 
q {i iene a | 72 33256 | 38°75 
BSU9, ow 6 | & 256 805 
Smooth-Lore Ordnance, 
Cnsat-hon, 
WPrn ww Bo | 122 67 65 
Gung UB ya 42 |NG8 | 682 2 
F Winch wa 40 | 68 82 a4 
Howitrers {13h a. | 5275 | 2005 | 268 
10 ve aoe we BD BB sd 7 
Mortars ng g a ae 1B 1 1G, 225 af af 
Bronze, 
. §OPr wf 10) | 7405 | 85:75) | 888 
Gime mf 8), 1 "6 | of08 | 81:00 | 83'334 
4 we} 10 | GHD | 288 286 
Howitaars {fp ” [oe 2 0 606 | 22 264 





Mortors ov Bkinch we ve oe oe | 1 110, wt on m 
et I EF 
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n. 
and Field, in India, which would hkely be issued in time 
Q6eh January 1876, 





Brnantrn 





Breadth | | 

Aoross oOngth tnd 
tho joftiun 

should. | iiions, Pendth. 
ors. 


REMARKS 


eee | vemmmetne | ent te ms ee eterna ny een 


Inohes, | Inohies, * Inches, 





22:76 6 84°76 *Putnre riled Siege train guns for which 
17'576 H 3876 there are at present no caiiages available, 
. 8 

124 85 194 ° 
LO“ 86 17 25 
10 26 85 17°26 

6°88 2 10°38 
17874] 4088) 2r-78 
125 85 17°25 
1026 | 88 | 1728 
Vi § 2 
aC) B42 | 2084 
22 8 BA Piosont Smaoth-bore Siege Train Ord. 
189 6 28'°2 NANG 
20°76 i 80°75 
166 4 24'6 0 








O88 | B42 | 16°22 
"6 148 


wet B42 | 1704 
86 1706 


895 | a7 | 14°99 
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TABLE 
Return of Dimensions and Weights of Guns, Material and Pyo- 


Railway, dated Fort 








~ 
Nature of OnDNaNox, DESDTEION 09, 
stir 
(12 Pr, B, L, R, Armatrong 8 owt, ., ++ | Con fage, Travelling Wield 


Wagon, Ammunition Meld 
m Forage Wagon with limber 
5 Stme Wagon with hmber 


Limber Travelling Field ¢ 
Stoo Cab . ow . 
OPr,B. L. R, Armstrong Bowt, 1. — .. | Carriago Travolling Mild 


‘| 9Pr. M,L RB. Gun Sows oe +» | Carriage Tiold ow 
Ammunition wagon a 

ba Forage wagon. any 
{ Umber Fold ya 

7 Pr, MLL. RB. Gun stool 200lbs we Do ane 


OX are oe 


oo 


8 Inch Mortar owt, 8, qr, 1, ths, 16... «| Mortar with bed 


4) Py, B, L. R. Armstrong 85 owt ue Fu Blook Trail Conringe with 
mal 
ve 
Coaringe Travelling ., 
Tambor for do ue. 


| 5} Inch Mortar bronzo owt, J, qr 1, tbs 10,, | Two Mortna with bed .., 
\ 





E 
i] Carriage Platform os 


dias oh «| Carriage Travelling Sloge 


26 Pr, 8. B, 60 owt 
18 Pr, 8. B, 42 owt. 


Howlfzer 10inoh, 42 owt... oe os. >) | Carringe Travelling fitted 
for Bullock draught =. 


Hlowitzor 8 inch, 22owt. 6. on ve | Cartiage Travelling Wei 


Mortar 10 fnch, owt, 16, qr.1,1ba14 4.) Mortar withbed .., 
Carvings Tiayelling ae 





Sreox Anriaery, 





Norg.—This table requires very careful revision, the dimensions given {a 
shown moupted, but no account bas heen taken of tho additional pelghta, length 
their limbors, but nover thow ammunition and atores, To yermedy owe defeats 
‘William, Ferozepore aud Fatehyarb for futuro reference A, Le, M, 

. 
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©. 
jectiles, compiled from the enclosure with Circular No. 23 
William, 1st November 1874. 





Dimunsrons, 





Fide Talhographed Woight of; . 
Woight, |__Praienge, [00 roundel REWARKB, 
1 | projectiles, 
Length Breadth , Woight. 
Cwh =| Tk In, | Ft In | Ft. In Cwh, 
12 10 6 G4 60 10 
13 10 4 64 6 8 a 
ar Woo 6 8) 70 sD imenmons of wagongiven 
only, 
a7 | 10 8 6 4] oo]. 4 
| i 8] 6 4; 5 8 ow 
122) 99; 6 6) 64 « 
+t) 10 6 64 6 0 8 Othor Corringes probably the 
samo ag for 12 Pr. ace above, 
Ww] 0 4{ 6 4} 5 0 BE | Wheol tiack fiom out to ont 
' 10 0 6 4 60 62! 
” 10 10 O 4 6 0 oe 
. a4 a4 6 0 i 
a an o . 1s 


Pi Uo 6 0] 6 O 859 | + Whool tinok 5° 6” 


Ce ee it 884 

12 80 6 9 44 “f ‘With pole. 
8} 16 Of 6 8 66 isd T Wheel track 4° 8” 
3 ; F wh 16h 


a 80} 6 Oo) 48 o 


Longth of axlo 7’ 14” 18 pr. 
42 138 0 a oe 28% protoctiles 21k owt. wheel 
weak O Poot, 





" 49 { 8 9; 7 ty 6 O 803 








82 . ‘ 
18h] 8 S| 6 Bt 48 on 








tho drawings do nob always agico with tho scale, Tho guns in somo casos aro 
or weights, Tho weights of the wagons some times appmontly Inolide that of 
blank forma have been olroulatad to the Officors in charge of the Arsonals af Fort 
y 
> 


‘ 


~ 
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. TABLE D. 


Statement shewviny the Vehieles' strength of a unit of Pontoon 
and Lelegraph Equipment with weights and dimensions, 


ay 


PONTOON TRAIN, 





ONE UNIT BUFFIOIENT Yor 100 yARns oF Bripeit, 





Outside drmensions, 


"s ¥ ew 8 
Description, 8 4 aS A 3 | 24/8 Weight, 
sell] 2 | #/20H 
aaa |e | @ {Boa 


fé, in thG, invtt, in, ft. indft. inJowt,qradba 
716 Bid 01 82 6 6 
0 8 











we vat 16 9 O(S1ly7 
Folligon Wagons | He Teil 6 O16 Bio Ol sa 8 o 
Chess Carts .. . ee | 2H NL 8)6 975 O15 2]. 120 9 9 
Store Carts oe ne os ‘ 22 817 O15 1°56 Bf a. f Variable 
TOTAL ws a7 
mepaoennonmnenstwemes livarmnarenetns 
TABLE E 


Lelegraph Wagon Train. 








ONK UNIT SUPEIOJENT FOR 26 MILKS OF WIRK 





Outside dimensions, 








Desoiption, 3 fe : wea la : 4 li Woight, 
22) 8 3 & ; 
Eat dal EA Ese aa 


ft. tiff in, £6 init, in. f6, infaweqralba, 


Wire Wagons... us o | 19 418 7/6 416 4/5 217 6/80 2 0 
Office we 4 432 0/18 4/9 0/6 8/8 0/23 2 0 


StoroOmts | ef 972 017 Ob 116 at ow dy 





Toran ..| 19} F 
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TABLE 


Telegraph Mule Train 


‘enter 
Bnoap aXb Narnow Gavax. 











Desotiption of Rolling-stook, No 
Compoatta os eae tenet tees | OD 
8rd Class... ewe (eet ee: eee eae eT) 1 
Low-sided Open Goods 3. Beace She! Vanes ees Ste ie iat 1 
Binko oom we cr a es ” wo a 1 
Cattle Tinoks “ . rr errs i’) 


money 
Total Vehicles ... | @ 








Supplies for Seven Days for each ae of the service 
and the vehicles required ave,—(vide Table A.) 


(terete “nnetnennnetetreertnenenttthtte teeter arent 
Tora 


| Wurerons,_ 

; a| a 
¢ 3 Rel Brona | Matio 
&la al lghuge, gauge. 















Rogimént, British Infants; 49) 44) Ber 7} dt 
ae se n Guiniey” 21 28] 730 8 w 
= Royal Horse A 7) 278 4 4 
ats Field | 244 4 4 
r ? ‘Heavy 5 4) 868 8 1 
Motntain & 4} 414 4 4 
aes Native Tnfantiy a on 152 1 2 
UAVANY cssseeroreceerorneree rte ae on G21 8 4 

Company of *bappers ANG MiNi srerecesees anger ae 1 26 i 








(—_semteenienanetmemnnritnettnpttntentesinsimateneretannemantannnnsecntitcenanrtenenrrtnmenatariihd 


Ono wagon for onch Rogimoné and Battery ahould be added for enirlage of 
Regimental Bazams and supplies of followers, 


i « 
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ROLLING STOCK 


For the camiage of guns some open trucks are not well 
adapted, as only about fivo foot of the side flaps fall down, 
The sides should be made to open in their entirety. 

The gréat advantage of having the goods stock so con~ 
atructed as to be easily convertible for the carriage of troops, 
horses or third class passongers, is very apparent 

Tn any case of emergoncy wagons, fitted with wooden 
planks for seats, could also be easily adapted for the transport 
of European Infantry. Native troops and passengers seem 
to prefer them without alterations, as they are thus enabled 
to sit down or recline on their bedding. 

Thirty-five natives can be comfortably carried in a goods 
wagon during the cold season, and about 80 in the hot weather, 
Brackots should also be fitted up ot the ends to hold lamps 
for night travelling 

About seven hundted of the Sindh, Punjab and Delhi 
wagons are now peamanently altered, so that at short notice 
they can be made available for the conveyance of troops, 
horses or passengers % 

In the approved pattern, the breast bars are sunk in the 
floor of the wagon when not in use, and ventilation is obtudn. 
ed by moveable sliding panels. 

The new loading board introduced connecting the plat- 
form with the floor of the wagons, has much facilitated the 
trucking of horses; it has moveable iron catches attached 
to the sides, so as to fix the doors of the wagons at 
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right angles to the truck, and thus not only forms alead, but 
also preventa the horse’s feet from slipping between the wagon 
and platform. See plate No. ULI. 

Tt was found that the ordinary iron panelled goods 
wagons, with the floors covered and all chinks or crevices care- 
fully closed, wore rendered spark proof and quite safe for the 
carriage of gun-powder and ammunition. 

If the rolling-stock of all Indian Railways were reduced, 
with a very few oxceptions, to two standard types, it is con- 
sidered that both military and commercial requirements 
would be fairly met. 

1. A low-sided open tiuck with ends and sides to fall 

down, 

2. A covered goods wagon with fittings for troops or 
horses, proper ventilation and lighting provided 
for, 

The first deseription vf vehicle is well adapted for tho 
conveyance of fiold and heavy guns, carriages, pontoons, 
tolograph wagons, timber, ballast, minerals and rails, Lb 
should be from 16 toabout 20 feet long, 8’ 6” wide inside, 
and 18 inches deep; the bolstors required for long heavy 
timbof to bo moveable. Thesv wagons are also suitable for 
end or side loading, whether fur military or commercial pur- 
poses. 

The second description of wagon is usoful for troops, 
horses, cattle, ordnange, commissariat stores, baggage, camp 
equipage, &c., as well ag for all commercial purposes, This 


4 
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: yehicle should measure 18° long, 8’ 6" wide .and a high ; 

“the ‘door not:to be loss than 6’ 6” high and 5’ 8” wide,. With 
‘side doors opening in 8 parts; the lower flap to form 2 conneo- 
‘tion between the wagon and platform to lond or unload horses} 
while the two upper portions form a lead. The vontilsitors not 
to be Joss than 4’ 6” from the floor, to prevent horses jumping 

out, : 

‘yoo There should also be a gmajl aperture or tmp door at 
each end of the wagon on o level with the floor, to enablo the 
aycé to romove the litter during the journcy, 

Low-sided trucks can also bo fitted with tomporary sides. 
to carry mules oy ponies, as had to bo done during the Abysi- 

man expeditfon, s 

. MODEL HORSE WAGON. ; 

The model horse wagow as shown in drawings Nos, IV. & . 
v which was built by Mr, Sandiford, Logomotive Superinten- 

E dent, Sindh, Punjab and Delhi Railway, has boon approved of 

by a Committed of Military and Railway offoers, also. by’ 
“Government, and recommended for genoral eaonteh on all 

” broad gauge railways, 
es »,The'following ig a desoription of the wagon, par tly” cons. 
“ donsed, from tho printed (Colonel Medley’ 8) report : - 

Thside length of wagon - v4 4... 18/0" 

salle Bregdtht 9 “an teats aes, 88" 

Hsieh OL WAGON. ae say cae 8/0” 

yee saa Sone Ba BEN: 

Breadth: . Shae dis cae BO 
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“The door is in three paite—the lower door flap 2! 6” high. 
_ falling: down, forming abridge between the platform and: 
» Wagon: for the horses to pass over.’ | ta 
Longth ‘available for each horse from 
breast bar to endof. wagon... i. 66" 
Space available for syces, grass, &e,, in 
contre of wagon between breast bars, ve BO” 
Panel operanes for ventilation, - height 2/3” 
i: & sy breadth 8°0” 
Height of veokilasors from floor of wagon — 4" 6” 
*'The length of the wagon was considerad by the military ~ 
members of the Committee as sufficient for the largest 








r 4 rtillery horses procurable in the batteries at Mian Mir, and 
fae ‘they would not recommend any increase, . 

: ‘The breast bars are provided with two catches” or be 
rests, 80 that they can be fixed 8’ 0” from the! Abate when: = 
ourrying horses and 8’ for ponios, 

‘The floor recess “(in which the. breast: bara rest, 
“when not in uso) aré covered ab bottom with an iron plate, 
and: the breast bars aro only half let into the sockets, the 
floor battens at the side being champered. This is the best 

: atrangemont that. can be arrived: at, ‘as the: broast bare . 

: Treating wholly on the floor are objectionable for. ordinary 
“> goods trafito, and even for loading horses. 

: In the. Russian type, where the breast bars are hung’ 2 

ot fiom the’ roof by chaing, the ‘disndvantage of the ‘reoeds 


‘arrangement doos not. arises buib “that type is objected, toby: 
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many owing to the bars having to be lowered over the horses’ 
heads, and on the whole the breast bars working from 
below seem generally preferred, 

The wooden boarding is raised to a total height of 
five feet fiom the floor, so as to protect the horse thoroughly 
fiom coming in contact with the iron sides of the wagon, 

The provision of an inner wooden casing to the roof 
is impracticable, except at a great cost, and would add to 
the weight of the wagons, while experiments show that it 
would not sensibly reduce the temperature, 

The floors are grooved so as to prevent horses slipping. 

The lower portion of the door is 2’ 6” high, and when 
lowered forms a bridge or communication between the 
wagon and loading platform for the horses entering or leaving 
the vehicle. To make the flap hgher would render it too 
unwieldy, and would, besides, interfere with the vontilation. 

Two rings are fixed to the front of each bronst bar 
to cary tho bhoosa or grass nets; rings are also fitted to the 
broast bars to secure the horses’ heads, 

Tho mine holes are 1}” diametor, It is not desir. 
able to increase the size more than is really necessary, as 
they add to facilities for thefts when the wagons are caiying 
grain, and are also liable to admit sparks, 

The bottom of the panel or ventilating openings are 4’ .6” 

from the floor of the wagon, so as to provent tho possi- 
bility of horses or ponies jumping out, as has sometimes 
occurred when the height was less, 


’ 
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The sido panels for ventilation slide horizontally, a 
great advantage over the old method of falling downwards 
and outwaids, or inwards and upwards and secured to the 
roof of the wagon. It has been so amanged that the slid- 
ing panels when closed effectually exclude sparks and rain, 
When the panels open inwards and are secured to the roofs 
of the wagon, they interfere with the horses’ heads, and 
sometimes frighten the animals, Again, when the panels 
fall outwards the operation of opening and shutting is 
attended with a little danger. 

It need haidly be added that this wagon, in an emer- 
gency is suitable for the conveyance of troops or passengers, 
for military stores of all description, as well as for ordinary 
commercial purposes. 

It has been suggested that if European soldiers are 
allowed to have their kite with them, they can be used as 
acats, and so avoid the necessity of fitting up wooden 
benches, A covored wagon should hold 16 men with camp 
equipage and baggage complete, or 20 with kits and two hill 
tents; thus having a complete detachment in each vehicle, 


CHAINS versus BREAST BARS, 


A proposal was mado to substituto a §” chain for 
wooden breast bars. The chain to bo covered with leather 
or some soft substance to provent the hoses’ chests being 
chafed, the necessary rigidity to be obtained by fixing a 
screw shacklo at ono ond of the chain; the other end to be 
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fixed permanently, and hung by a hook to the side or root 
of the wagon when not in use, so that it would not interfere 
with the loading or unloading of ordinary traffic, ‘ 

When wooden breast bars are not fixtures, they are 
very liable to be lost or broken, and frequently get separat- 
ed from the wagons to which they belong, and are nob to be 
found, when required, in case of any unexpected movement 
of cavalry or artillery, and are also liable to ba broken by 
restive horses This has frequently occurred, and owing to 
the consequent loss of control over the animals, the attend- 
ants have sometimes been injured. A. chain broast bar 
would prevent the occurrence of auch accidents. 

Probably in point of economy the chains would alao be 
cheaper in the end, as although more expensive in the firat 
instance, a chain would last as long ag a wagon, if not longer. 
The chains could also be more quickly fastened thai 
wooden breast bar, 

Although the chain was approved of by certain military 
officers, the proposal evidently did not meet with the views 
of the-Committee assembled at Mian Mir, for the following 
reasons as given in their report =~ 

1, "Very gteat difficulty found in protecting the 
horses’ chest from chafing against the chain, Qovering it 
with leather, also wrapping grass rope, and somo hemp, 
found to be ineffective. 

2. Some parts of the chain must be loft exposed 
under any circumstances to allow of attaching, &o, 


' 
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%, Tho tightening up of the chain is not a quickly 

effected process, and all arrangements are expensive. 

a4 'Mho striin thrown on the sides of the wigon is 
most injurious; the weight of fou (sometimes eight) hoses 
is constantly thrown on the chainin stopping and starting, 
This draws the sides of the vehicles in ovon when strongly 
stayed by wrought iron knees, : 

5. No two wagons are the same exact width and are 
constantly altering in shape, so it 1s impossible to miake the 
gear interchangeable, 

6, The ends of the chnias dangle down any) get jam- 
mod in the doois preventing their being closed, 

% The atrangement is costly, and certainly not so safe 
as the breast bar, properly scenved asin tho last pattern 
wagon, in which also tho difficulty of stowing Uo pole when 
noé in uso is got over; also tho hitch about the window, 
At the same timo it is po.sible to use chains, but it is not so 
good a plan as bars,” Pi 

The only reasonable objection appears to be the strain 
thrown on tho sides of tha wagon, but ns the latest putterna 
of wagons built for Indian Railways aio entirely of iron, 
even this objection to the chain will die ont as woodon 
wagons disappear; for ib is only to the latter that the athe 
para. of the summary of objections to the dhain would 
apply, 

Tn the case of wooden wagons, however, there is a way 
of overcomiag this objectiob, if the side pillars of the 
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wagons to which the chain is fastened are strengthened on 
the outside by a bar of T irony the stain whioh is thrown on 
the chain in tha way desoribed would not injure {he wagon, 

The other objections could no doaebt be overcome, 
The chain shoukl be well covered with moonj, coir, hemp ‘or 
mianills string befors the leather ¢overing is puton, ‘Chis 
should be of rather stont leathor, and should cover every 
pnvt of tho chiin, except tho screw shackle at one end, 
which peed not be longer than 6 inches The hook ab 
the side of the wagon should not project more than 1} 
inches fiom it; thus, ofter the crow shacklo is tighton- 
cd, thera wauld on'y be about 6 inches of iron at ono 
exticmity of tho chain unprotectod by lexther. For this 
pirt a special covering could ensily be improvised, to 
ko bugkled ou after tho chain is tightened. A picce of 
sheep skin, horse blanket, or aumda wrapped round ‘the 
shackle would seive the purpose of protecting a horse’s chest 
from boing gallod, if there is any necessity af oll for such 
protection, . 

The entire shackle would, however, be 80 near tho side 
of the wagon thal, even if left uncovered, it could hardly 
over come in contact with a hoise’s chest, fur, to do so, the 
animal’s shoulder would have to be sqneozed into a right 
angled cornet’, and this is, if not entirely impossible, at leuat 
a very improbable coutingency. 

A point that must also not be forgotten ia that wooden 


breast hdre have beon in uso for years, and no oWjoction, has, 


v 


5 


Pal 
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been raino} on the score of their liability to chafe a horse's 
chest; yet woos is just as linble todo 86 ag n Jonther coverert 
chain. The correctness, moreover, of the theory thut the 
chiin would lose its covering has not yet beey sucicnily 
tested, 

With reference to the 5th objection, it may be stated 
there is no need for these chains to ba mage interchavgeable, 
they should be fixtures so far as being permanently at- 
-tached ta the wagon, 

Tha sixth objection is purely imaginary; for it is pro- 
posed to hang the shackle end of the chain to the roof when 
not in use, making it impossible for the chain to get jammed 
in the door, 

It is admitted that the chain is very piobvhly more ex- 
pensive in tho first instance than the wooden bar, but it is 
alsa contended that the first cost is the sole expense in 
bonneation with it, and that in the ond, it will bo choaper 
than the wooden bars, which are so liable to be broken. 


AMBULANCE, CARRIAGES. 


See Plates Noa, VI. & VIZ, 

A pumbon of 8rd class carringes have hoen gonstrudted hy 
tho Sindh, Punjab and Delhi Railway to fonn an ambylancs 
train for the sick or wounded, r 

The seats for ordinary pasgongors can be removed when 
necessary, and replaced by sujiabla hospital fittings, stretchers 
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or cots; largo doors open at tho sides sufficiently wide 
to admit the entrance of a daoly without moving tho 
patient, as it is not advisablo to transfor badly wounded 
men from the doolics on which they wore conveyed from 
the field. 

Sir Charles Reid's suggestion, to suspond tho doolies by 
slings or transverse stiaps fixed to the sides of the carriago, 
has the approval of the medical authorities. ; 

There are also end doors and projecting flaps ovor the 
couplings, so that medical officers, nurses and attendants can 
pass easily from one cariege to another, Each carriage 
can carry 8 cots, Tho carriages are marked with a Genova 
cross, 

In a great emergency, of course, covered goods wagons 
could be oasily adapted for tho convoyance of the woundod, 
although, owing to the stiff springs, single roof, often iron, 
want of sun shadcs, &¢., they would not bo so comfortable 
for tho poticnty as thd class carriages, 

The Sindh, Punjab and Delhi pattorn hospital carriage 
(see Plate No, VIII.) woes gonorally approved of by tho 
medical officers of the Delhi Commitico. It containg 8 beds 
with W. C. accommodation, Tho doors are et the sido, but 
end communication is required. 

Itis gonorally admitted that first class padded or cushioned 
céftiages should not be tsed in the convoyanep of the slok 
as they aro Hablo to ‘retain infection, and aro not #0 casily 
cleaned and disinfooted a8 vehickes not 80 fitted. 
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TRUCKS FITTED WITH CANVAS OR TARPAULIN 
ROOFS AND AVAILABLE FOR OPEN OR 
COVERED STOCK. 





(See Plate No, IX.) 


Mr. Henry Davies, Assistant Traffic Manager, Sindh, Pun- 
jab and Delhi Railway, has recently patented a contrivance 
for covering open trucks, for which he claims the following 
advantages :— 


1st—Reducing the different descriptions of rolling- 
stock to ono type. , 

2nd.—Suitability of the vehicle for military or com- 
mercial purposes, 

8rd.—-Economy in construction and maintenance, 

4th.—Saving in dead weight of vehiclo end--onse- 

* guently haulage asompared with the present 
i type of box wagon. : 

Mr. Davies has furnished tho following description of his 
invention :— 

“Tho contrivanco to which I havo recently drawn atten- 
tion was primarily intonded as an imptoved method of sheet- 
ing open railway trucks, and superseding the uso of loose 
tarpaulins, but upon furthor considering the question, f 
have boon able to add some improvements by which it will be 
found that an‘open truck can be adapted for ony purpose of 
freight fy railway, viz. third clags passongers, horsed, 
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merohandiso, military transport, such ag beni, cattle, : Bore, 
ordnange and ambulances, 
The contrivance is vory simple and consists of the follow- 
£ ing specification :— 
i Upright stanidirds of iron or wood aro. axed at: the 
required height ‘on to the onds of the truck at their contres, 
-one-at each end, and on these standards is fixed, longitudingl: : 
A ly, a round tubular or other bar as a ridgo pole, and another : 
‘similar b bay parallel to it is fastened by moveable arms to tha 
-standard, 80 thatitcan bo moved backwards or forwards across. 
the trick, ‘The ‘upper bar works within’ » givon radius, that 
“is, ‘it should fall at right angles to the lower or fixed bar, and 
“be raised back, say. ten degrees, on the’ other side of it. 
.. The cover or sheet may be of sail or other cloth or can 
vas, sither dressed or undressed, and it is made in two parts 
oth parts are attached by one ond to rods fixed: outside ono 
end of the vehicle, both pointing towards the lino of the ridgo’. 
i a sloping position. 
: When not in use the shoots aro folded ‘ap and heen in 
ceceptacles placed over the rods to which they’ aro. attached, 
or they may | bo strappod or tied to another ‘rod convoniontly 
pla i for the purpose. The receptacles may b9 boxes ‘or 
gonyas expanding bogs. ‘The covers are provided with ‘hooks 
ide and with, oyslay holog along the outerside, 
" stipe for ysq tho covers arg drawn qué, and tha. 
one of them is hogked on tho: fixed box, shila 
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tha other-is-hooked et tothe moveable: bar, which is- pushed ; 

ore the: other, 86 a3 to overlap it, and thus cover the ridge bait ony 

: » Attached to.tho standards ‘at. the contro onds: of: the .- 

: truck, are ‘two rods of i iron with hooked: ‘ends which are intend- 

ed to support the sheet over the load ; being moveable thoy : 

gre: easily. fastened.on to the side bars referred ta in the fol- 
lowing para :—~ : 
A: bar funs along cithor sido of the truck above tho sides. 
of it: this bar is carried on: upright supports which aro: fas- 
toned partly on to the sides of the: truck, so that. the upper 
half con be raised for the purpose of sheeting the truck, by 
means of a hinge. When not in uso: this side: bar. can: be 

_ lowered to the sides of the truck. aoe 

“As the fiip. door of atruck i is usually in the contro of the ae 

; sides, tho bors should bo hinged on-cither side of the: door: 

with arms meeting across it, .and hooked on to a T shaped ; 

; standard on the door itself. The bar can havo one or tworaily 
to form a resistance to outward pressure and to protest ‘tho ‘- 
goods, as required. es 

: By the means above doseribed, apent roof cover from the 

‘ ridge-pole to the sides of the truck, clear of the load, from whioh 

6 ill bé'turned off as from’ the toof of a house, is obtained, 

‘TAd. lower sides of the covérs ara made tight’ by: wiletinia “of 

é tops ‘cept rove: through: ‘the eyé-let holes, and -pasiéd ‘ander 

: hooks fixed points downwards: along the frame of: the’ ¥ehiole!* 

° Th feovene ais. drawn to oné ond arid ‘texriiinate with ‘a’ small - : 

Aap. over the ami rods,'to which-flyp an ‘end diirtain. is deehvit 


* 
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up ‘and attached. This provents mon having to got between 
trucks to tie the sheets down and may be the means of 
saving life, 

For low-sided trucks, without gable onds, that is to say, 
built with square bodics, tho covers must be attached to the 
arm rods, on tho centre end standards, with o flap depending 
a short way down, to which the ond curtains will be drawn 
wp and fastened at both ends as in the case of the high-sided 
truck at ono end, No receptacle for tho covers is needed in 
this caso, as only the ond covors necd bo folded, and they 
can be strapped to the ond framo work. Tho rods at either 
ond will slide down from their inclined position to a level 
ono hy means of a, guido rod. 

Tho stanchions or standards at tho sido should be of 
stout ge eee two feot above tho frame 
work; then on iton rod carrying a longitudinal bar, as 
in the other case, should be hinged on to the wooden stand: 
ards, so as to allow tho bar to rise or fall; two or throa 
rails may run along tho framo, so os to resist outward 
pressuro, 

As a general rule, the covers can romain on the trnoks, if 
only thrown back to admit of goods being taken out or put 
in which will save them being folded, drawn out and hooked 


ty again, 
In folding thom merely double up the sides inwards, 
and then double up the length in a fold. 


* 


BY INDIAN RAILWAYS, 89 


To be able to utilise an opon truck, either as an open 
truck or as a covered wagon, at any time, is a great desidera_ 
tum, especially when the stock of the latter class is found 
to be inadequate to meet the requirements of the taafiic. 
Morcover, the shceted truck is always preferable to the iron 
covered wagons in use in India, as the high temperature in 
the hot season renders them unsuitable for the conveyance of 
animals, wipes, provisions and perishable articles. 

If the experiment were tried, it would be found that an 
‘open wagon with square frames, say 8 ft. high and fitted with 
a ridge pole arrangement, might prove to be suitable for the 
conveyance of thid class passongors, cattle, ordnance, and 
commissarint stores, ambulances and general meichandise, 
excepting very bulky or lengthy articles, which exceed the 
proper dimensions of the floor area. 

The truck should havo centre folding doors, with a flap 
at the bottom, 7 ft in width. For third class passengers on 
the occasion of Melas or religious gatherings, when there is a 
large pilgrim traffic the travellers could obtain ingress and 
egress through the door-way, the flap being lowered to rest ones 
the platform for the purpose, which would prevent accidents 
such as occur through people slipping between the carriagg 
and the platform. For this class of traffic seats are not really 
necessary, as natives prefer to sit on the floor. The canvas 
could be hooked up to the longitudinal side bar, and give 
light and sir, By day the moveable ridge pole could be 

e 
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pushed back: ‘which would give-ventilation from the top: if-re- 


quited. 
‘For. mules and oxen there needs no. hircher alteration, 


E For horses, two breast bars would be required 1 AOYOsS the truck ; 

: to ‘form two. stalls and an intermediate space for the ayeos 
and. fodder, as. at present arranged i in horse wagons, These, * 
breast ‘bars when not in use fit in the flooring, and when | 

; required for use are raised ‘on to brackets at cach side, 

There would réquire to be no alteration in the construc: * 
tion for ordnance. and. cornmissariat stores. The door way - 
would easily admit heavy guns, The ambulances could be 
fastened to'the rods running along the: side above tho top’ of “ 
the frame work, and be supported underneath by iron trestles 
hinged on the floor and raised’ for the purpose. 

For general merchandise the open wagon : would be ‘able hs, 
with suitable axles to-carry the same load asa: 10-ton iron or 
wooden covered wagon. Se oles 

The cost of the canvas-covored open tr oko is estimated 
approximatoly'at Ra. 1,750, :ns against Rs, 2,100 for the: Co 
vered built wagon, and the tare weight of the canvas covered 
vehicle is approximately 6 tons 2 ewt,, against 7tons 6 owt. 
for the other, a difference of over'a ton.” ‘ 

ae (: costs. 166 pie to haul: a ton one mile, s so the saving: 
which might accrue by™ aang a _ bas would be 
very considerable... ; o 

‘2 The mileage of goods vehicles’ on: he: Sindh, Panjab ands 

Dal Ballyny the average: weatght of of which with their. lodge: oo 
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‘vas 1177. tons, during the half-year ended 80th June 1882, 
amounted to 2,18,81,608 miles, ° BLES 
ah ‘The. saving ‘that might have. been. effected had ‘each 
“ yehicle been lighter by 1 ton 8 cwts,. the advantage claimed | 
“by. Mr, Davies: for his pert would: amount to about bi os aay 


of See: 


MILITARY TRAIN. UN ITS. : : 
Hach train consisting of 85 vehicles, and running: ata 
apeed of 22 miles per hour, exclusive of stoppages, is estimated 
to carry the following military units.or portions thereof :— . * 
1. A third of a British or the whole of. a native infantry 
“regiment with. followers, Meee ‘tents a: 
: “ammunition complete or,— hed 
oe Be 1$. Proops of cavalry. do.) dos 
By Half battery’ of horse artillery do 
he Do. dor of field’ . do. do 
Be, Battery of.mountain do do. 
6.:. One’company Sappers and: Minera with half of wom 
~s« Pontoon and Field Telegraph train, . “ : 
+ Only six-wheeled trucks must be used: for pontoons wid : 
“alegaph train, so that chess ‘carts, offiga and stores eons nS) S 
 caushe loaded: two ee trudke. eters ee 
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Tf these units were adhered to, of comse the number of 
vehicles por train would vary according to the strength of the 
corps, nature of the campaign, whethor on Tndian or foreign 
service, and according to the serle of the equipmont, whether 
with light or heavy camp impedimenta. 

The speed of the trains could be accelerated or decreased 
according to the number of the vehicles on each train, 

Tt will be necessary to have the train units coyrespontling, 
in degree, with the ship units, in the event of Indian troops 
proceeding on foreign service. 

The importance of forwarding troops in complete units 
was explained by Gencral Sir Herbert Macpherson in a speech: 
recently dolivered in Scotland; he remarked, ‘the Com- 
mander-in-Chief in India, General Sir Donald Stewart, in 
his able organisation of tho Indian expedition to Egypt 
insiyted that overy ship should bo a perfect machino in it- 
self The result was, if the Indian contingent had to land at 
any place on tho Red Sea Const, the army would havo moved 
in a correct formation in any direction. Tho transport ar- 
1angemonts weic complete, the hospital fully equipped, and the 
commissariat in oxccllent order; so that the troops could bo 
maintained for threo months without any extornal assistance 
whatever, there being abundance of food for tho men, togothor 
with forage and grain for tho horses and animals” 

In the event of native or British troops, especially 
cavalry, proceeding from India to Europe, the train unit 
should coincide or correspond with the ships or steamers re- 
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quired for their conveyance, whether proceeding from Karachi, 
Bombay or Calcutta. 


MARSIIALLING AND ARRANGEMENTS NECES- 
SARY FOR TROOP TRAINS. 


Trains should be marshalled to suit and’ accommodate 
the arm of the sorvice requiring transport, whether Infantry, 
Artillery, Cavalry or Sappers and Miners, and so that each unit 
fixed by the Military authorities may travel complete in itself. 

Sixtcen or seventeen trains each way in 24 hours is 
about the maximum number that can be worked on a single 
line, with an average distance of twelve miles between 
crossing stations, Loaded trdop trains could, of comse, be 
despatched much fastor, say one overy hour, but this would 
prevent the retun of empty vehicles, and would stop the 
despatch of trains from the point of departure, and consequently 
no advantage would be gained. 

Halts should not oceupy more time than is entered in the 
timo-table, os, if exceeded, the carrying capacities of the 
railways are curtailed, for the plant and engines cannot then 
return to the starting points in time to preserve continuity 
in the despatch of the remaining troop trains. 

Troop cariages, asa rule, aro changed at the junction 
with'a foreign line, or at the rest-cnmp nearest thereto; but 
the vehicles can run through, if necessary, by special arrange- 
ment with the respective Traffic Managers. Carriages should 
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only be changed ab halting stations; where troops. have to. rest 
for the day. or night: ; 

: A stoppage of 20 minutes every 6 hours ait at: least: we 
allowed for necessary purposes: if this is arranged the halts at: 
other stations should only be long enough to suffice for engine 
and station purposes, When long halts, or unnecessary delays : 
occur at intermediate stations, the men are -apt: to become : 

“restive: ; 

Second class carriages with retiring accominodation should 

» always be supplied for invalids, also for women and children, 

In the hot. weather a number of mussuls should be 
attached to the side rails of the carriages, this not only’ tends’ 
to keep the water cool; but also permits of tha mon. helping 


- themselves’ en route when necessary.’ In addition aid oa 


bhistees should bein attendance at each station.’ 
: The sweetment vendors should also bo present with a 

good supply of plain wholesome catables, unless orders to: the 
“contrary are issued by the Commanding Officer, which is some. - 

times the case when choleva or other epidemics are prevalent. 
Broops, to tho oxtent of two carriage loads can be forwar ge 
‘by mail trains, and eight by. passenger. 

: . Bighteon vehicles} is the minimum, and 85 the maximum if 
bor ‘a troop special train, 7 : 
4° Wagons laden with ammunition id beggege should be 
Hways ‘placed at the’ end of the train, 80° a8 to be ag foi away” fe 
possible 'from the sparks emitted by the engine: 
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oat every engine ‘hanging station, the . horse boxes or. 
horse wagons should be cleaned of all litter, and. if necessary 
the ‘vehicle sprinkled: internally with disinfecting fluid. 

Bwo loading boards should be carried in each train’ con- 
veying horses;: 80. that any sick or troublesome ‘animal can 
be removed.if necessary. ‘ 

‘When’ horses: or cattle are eS loaded. ox. unloaded, 
Engine Drivers should avoid sounding. their wines ‘as 
much as possible...” a 
Troops’ baggage, when loaded in ie oa mist be 
securely locked in the compartment, and the key or keys 


handed to.the officer in charge. 
; he 





LIZATION OF ROLLING-STOOK AND WORKING 
° OF TRAINS DURING EXTENSIVE MOVEMENTS 
OF TROOPS, OR PRESSURE: OF OTHER 
TRAFFIC, 


Phe following is tis substance of several circulars is: 
sued: during. different periods, when heavy traffic had. to’ ba 
dealt’ with, with the object of utilizing the plant to the ‘best. 
attaniege and meeting, both military. and public demands, 
During pressure of trafic, and!when thera is “great: de-": 
ond for. rolling-stock, every “exertion must be ‘made by.: the: é 
tO: unload and. reload carriages, wagons, trucks, &e,, BO as... 
ble hem. to be. despatched by ihe: fitst:. train Jeavng : 






after their receipt. 
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Certain trains in the timo-table are so arranged as to 
pass the principal stations shortly after the day's work is 
done, and the most suitable trams will he directed to pick up 
loads at termediate stations, so that cases of wagons stand- 
ing for hows waating for train 100m should not occur. 

Station Masters of engine-changing stations will daily 
asceitain fiom the Through Guaids’ Reports, the number of 
empties each train has detached at the different stations, from 
which it is thei duty to arrange to work loaded wagons off, 
and they should run the earhest train for which a full load 
can be obtained, and not wait till Stations advise them of the 
number of loaded wagons that are waiting despatch. For 
instance, if Ludhiana has a good supply of wagons early in 
the day, the Station will have ample time to have a full train 
in 1eadimess by noon, and Phillour should then start train 
to clear thom off with the least possible delay. 

Empties should be worked by taains which airive at the 
destination of these vehicles in the early morning or forenoon, 
so that there will be time to re-load and despatch the trucks 
the same day, 

In the register a strict check is kept of all vehicles 
received and despatched, daily fiom each station In the 
Daily Report, Station Masters must show the number, name 
of owner and description of vehicles ; also No. of Train Up or 
Down, date and hour received; the same information should 
be given when despatched, 
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When there ate wagons & hand, loading and un- 
loading must be done on Sunday in the same manner as on 
week days, so long as the pressure of taaffic continues, 

Tf goods ow live-stock are not actually waiting in the 
atation premises to he despatched, Station Masters must demand 
wiitten applications for all tanspot required, stating date, 
houx, description of traffic and destination. All definite particu- 
lais must be obtained from the Commissariat and Military 
Departments, and from the public or general traders, as the case 
may be, before telegraphing to District Thaffic Managers for 
wagons, 

If the latter when supplied, me not loaded up as 
once, demurrage should be levied ; and if not requned, haulage 
of the empty vehicles must be chargod in addition. 

This should provent excessive applications for rolling- 
stock, which is sometimes made by the Civil and Military 
authorities, as also the public, before they really have any 
definite idea of the transport required or the date of despatch. 

Station Masters must be careful not to order stock unneces- 
sarily, At the same time when they receive written orders, 
or are satisfied that traffic is ready for despatch, they must 
telagraph to District Traffic Managers for vehicles immediate- 


ly, and failing asupply in 12 hows, arlvise the Traffic Managet 
at Lahore. 


Station Mastors must out off forcign wagons rotuming 
empty towards the parent line, and utilize them, as far as 
possible, for all’ traffic, both local and through, proceed- 
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ing in that direction. This will ensure the Sindh, Punjab 
and Delhi Railway stock being fully occupied in the convey- 
ance of military stores, live-stock, and also material for the 
military frontier railways. 

The contents of vehicles booked short of final destina- 
tion arriving from foreign lines, can be xe-booked, and sent 


on with the original load in the same wagons as received. 


rane Valley (State) Railway empty wagons return- 
ing from the East Indian Railway, Delhi, Ghaziabad, d&c,, may 
be loaded at any station for any station in the direction of 
Multan, Rohri or Karachi ; Punjab Northern (State) Railway 
stock in the same way to Lahore or any intermediate station ; 
and finally that of the East Indian; Oudh and Rohilewnd, 
Bombay, Baroda and Central India or Madras Railways, may 
be loaded to any station in the direction of, on the parent 
line, ox beyond it, 


It is incumbent on Station Masters at junctions, 
engine-changing and other stations, where goods, local or - 
mixed trains become terminal, to make arrangements in 
concert with District Officers for the running of goods 
trains, so as to reduce delays to foreign stock to a 
minimum, With strict and careful attention to these orders, 
and a judicious selection of the weekly goods trains, as 
also the additional facilities afforded by the mixed and local 
services, delays to through wagons at junctions should not 
exceed one or two hours, 
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Loaded or empty foreign stock must, as far as pos- 
sible, be“despatched by mixed trains, but should the regu- 
lar service of foreign railways bring wagons at such hours 
that to do so over this line would involve considerable delay, 
goods trains sKould be so selected that, through traffic, 
whether from the East Indian Railway at Ghaziabad, 
Punjab Northern (State) Railway at Lahore, or Indus Valley 
(State) Railway at Multan or Kotri, may be forwarded at 
once. 

These goods trains should run through the whole dis- 
tance as arranged for in the time-bill; in case of such being 
delayed pt an engine-changing station, or overtaking another 
which is timed to start thence carlier, if time permits to do 
30 without detention, foreign wagons should be detached 
from the former and attached to the latter, so as to ensure 
their speedy despatch. These trains must work all local and 
intermodiate traffic en route as well as through. 


As no froe time is granted at junctions or allowance made 
for Sundays, it is necessary that, although 36 hours are fixed 
for unloading and 24 for reloading back to parent*line, this 
work should be done within 12 hours or less if possible, 
when the wagon arrives early in the day, but in no case should 
the latter be dolayed longer than 24 hours. 

With heavy military or othor trafic, it is seats to keep 
a strict watch to prevent blocks at junctions; the following 
orders must therefore be observed :—~ 
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Immediately, a block is apprehended, say at Lahore, 
this Station will advise the nearest engine-changing station 
to stop up goods trains, and such orders must be strictly 
obeyed ; wagons containing live-stock and camel or cattle 
equipments must, however, be excepted, and pushed on at once; 
these should invasiably receive priority over commissariat 
stores and ordinary goods, Should the block become serious 
and continue for any length of time, futher instructions will 
be issued by the Traffic Manager; but to prevent inconveni- 
ence to thestaff, no train must be stopped at any other than an 
engine-changing station. Phillour and Montgomery must, 
therefore, keep a careful note of all advices of the running of 
trains from Saharanpur and Multan, and request those stations 
to stop up-trains in cases of urgency to prevent their own 
yaids becoming blocked. 


RAILWAY STAFI. 





As railway establishments are kept at a minimam, and 
are only strong enough to meet the ordinary and regular 
traffic of “the line; the Military authorities should give the 
earliest possible information in the event of an anticipating 
# large movement of troops, so that timely and due provision 
for an extra staff may be made. 

As this, however, may not always be practicable or even 
advisable, Sir Andrew Clarke's (late Minister of Public Works 
for India) proposal to establish a military railway corps would 
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most readily solve this difficulty. His plan is, to have 
soldiers trained in the different banches of railway work, so 
that in the event of way, when extra pressure is thrown upon 
railways, they would be available as guards, or made use of 
in such appointments for which they might be fitted, reverting 
to their regiments after the pressure was over. 

It has also been suggested that soldiers should be trained 
in the use of signals, points and general shunting arrange- 
ments, Likewise that the railway servants should learn 
the names of the different parts of a gun, how to fit up 
ambulance carriages and the use of the different military 
stoves and appliances, how to handle and load them in 
wagons, In short, that a regular Indian Railway Military 
Transport. Corps should be organised. The Germans have 
a very complete system. 


CONCLUSION, 

{t has already been stated that orders in regad- to 
military requirements by train, should emanate from one 
authority to prevent confusion, 

This also applies to general railway management; and in 
the event of a great movement of troops and war material, 
the Director General of Railways should be paramount, so 
that all conflicting railway local interests might be set aside 
with a strong hand, when Imperial demands require concent- 
ration of the powers of our Indian Railways whether State or 
Guaranteed, 
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To show that the carrying powers of the Sindh, Punjab and 
Delhi Railway, are not over estimated, is may be mentioned 
that during the Hurdwar fair, for 18 days in Apiil 1879, 
about a quarter of a million of pilgrims were carried, in 
addition to'the ordinary traffic of the line, and the running 
of several troop trains ; or on an average nearly 14,000 pas- 
sengers per day. Of course, to do this, every description of 
vehicle was employed—goods wagons (covered and open) cattle 
trucks, &e, The conveyance of these pilgrims was, however, 
an. easy mattor, compared with the transport of an army, 
inasmuch as no halts had to be specially provided for them, 
and they were conveyed by the ordinary passenger and goods 
as well as by special trains, 

As regards the Sindh, Punjab and Delhi Railway it may 
be remarked that all the troops, horses, live-stock, and war- 
material were conveyed with punctuality and absolute safety; 
not the slightest accident or loss having occurred to life or 
, Property, notwithstanding that a very heavy public trafiic 
passed over the railway during the different campaigns. 


All the arrangements with the Quarter-Master-General, 
Commissariat and other Military Departments, and also with 
the Officers in Command, were conducted with the utmost 
harmony. A mutual desire to assist and promote the main 
object in view was apparent on all sides, 


Karachi being the natural base of all operations on 
the north-west frontier and Afghanistan, the immediate con- 
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struction<of a tailway bridge at Sukkur is a question of 
vital importance. Government having constructed a picr at 
Karachi, where vessels can load and discharge direct, amd 
with the continucd improvement taking place in the depth of 
the Karachi harbour, the bridge over the Indus at Sukkur 
seems the only link wanting in the railway chain to connect 
Karachi with the whole railway system of India, 

From Karachi, troops could, if necessary, be concentrated 
at Lahore in two or three days, and asthe harbour now 
safely admits ships and transports of the heaviest draught, 
the Military authorities have an immense power in their 
hinds, in addition to tho facilities already existing at the 
ports of Bombay and Calcutta. 

The port of Karachi however, has the groat advantage 
of being two or threo days nearer England, not only on 
account of the shorter distance from Aden, but because it is 
favoured by the direction of the curronts during tho monsoon, 
80 that in the ovont of any great crisis in the history of India, 
necessitating troops being urgently sent from Hurope, Karachi_ 
doubtless would be the port ar excellence of arrival, 
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Extract from the Proceedings of the United Service 
: Institution of India. 


Discussion on @ paper read at the United Service Institu 
tion of India, Simla, by David Ross, Esq, Trafic 
Manager, Sindh, Punjab and Delhi Railway, on the 
transport by rail of troops, horses, guns and war- 


e 


material. 


Cotonrn tas Hon’pir Sir Awprew CLanKE, 
* 
KOMG, 6B, GLE, RE, IN THE CHAIR, 


Teun Hon’aie Sir ANDREW CLARKE remarked, that asifie 
saw several gentlemen present interested in the Railway com- 
rounications of the country, he had no doubt they would like 
to offer some observations or suggestions on the subject of Mr. 
Ross's paper, which the meeting would be glad to hear, 


CoLonEL MEDLEY, 2. ¥., Consulting Engineer to Govern- 

ment for Guaranteed Railways, Lahore, said that Mr. Ross’s 
paper had been so’ good and practical that it covered all the 
ground. The first idea which he thought would sirike 
every body was the enormous carrying power of a Raihvay 
compared with a Road. One practical point which arose in 
connection with this was that the carrying power of a’single line 

' was very much increased by the number of crossing stations, 
Fortunately, before this heavy traffic had come upon the 
railway, they had had a very heavy famine traffic under the 
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influence of which a considerable number of extra crossing 

stations had to be put in, and which very gieitly increased 

the carrying powers of the line. It was diffieult to say of 

course at what distance cxactly the single line crossing stations 

should be put in, but the average was about six or seven miles 
onthe Sindh, Punjab and Delhi Railway. 

Tle quitemgreed with what Mr. Ross had said as to the 
importance of having separate platforms and sidings for mili- 
tary purposes. At Multan they wore found so necessary that 
kuch platforms had to ‘be put up as quickly as possible. 
The Lahore platform had to be Jengthened ; an urgent 
requisition was made for a platform at Meerut ; and one had 
also to be erected at the Mian Mir’ station, on the Multan 
line. There was no doubt that every station to or from 
‘which troops wore Likely to be moved should have a separate 
siding platform quite apart from those used for the regular 
trafic. 

As to thé covered goods wagons that wero used for horses, 
Mx. Ross hag said that cight horses were comfortably put into 
each. IIe thought, howevor, that in the ease of large horses 
they, were rather cramped for room in the ordinary pattern of 
wagon, 16 feet long. In the now pattern for wagons ordered 
by Government the dimensions were 18 feet long, and he ° 
would certainly recommend that in all future wagons Govern- 
metit should stick 10 those dimensions as affording sufficient 
space for the accommodation of 8] tge horses With reference 
to the patterns of carriages for the Sindh, Punjab and 
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Delhi Railway Company were now converting a laige num- 
ber of first, and old composite carriages, into third class 
carriages on the American principal, which he thought would be 
found well adapted for troops, and was far better than the 
present pattern of third class caniages, Thoy possessed the 
advantage of having a passage though the centre of the 
cariage with end doors, and in these caniages*men could walk 
about and stretch their legs, and there might be fo halting, 
if emergency requiied it, for you might tack ona buffet or 
restaurant carriage and give the troops their food on the road, 

This pattern of caniage also has a privy attached to it, 
These were all the remarks that now occurred to him, Mr. 
Ross's paper, combining as it did, so much practical experienco, 
was ho thought very valuable and intoresting. 

Mr Motrsworrn, ¢. 1.8, Consulting Engineer to tho 
Government of India, said that it had often stauck him that 
it might possibly be an advantage at tho Lahoro Station, 
where there was a junction of three 1ailways, the Multan, 
* Ghaziabad, and Punjab Northern to run the siding right 
through the cantonments, joining the Multan and Ghazi- 
Abad Lines and the Military Station, in military ground, 
whore loading platforms and all appliances might be piovid- 
ed, and where all the troops and tansport arrangements would 
be under Military Command, and would not interfere with the 
ordinary traffic at Lahore Station. 

Another thing which struck him as a possibly good 
appliance in loading horses was a-sort of sling, which might ba 
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on wheels so as to be moved to any point of the platform ; 
refractory horses sometimes seemed to have all the refractory 
powers taken out of them by being slung, and the use of this 
appliance might save much time and labour. 

In Ceylon, when pressure on the traffic occurred, Mx. 
Molesworth said he put up seats in the goods carriages to make 
them available for passengers, by a very simple plan, which he 
described by a sketch on the board with chalk, as consisting 
of planks with sockets and hinges extended within the wagons 
fyom side to side, They were fitted in or removed in a mo- 
mont, took up little room in store and answered very well for 
the purpose for which they were required, 

CoLongeL Mrpixy said there was ono more point which 
he had omitted to mention, and that was with reference to the 
iron goods wagons. It was found in Sindh in the hot weather 
when horses were conveyed in these wagons that tho hoat of 
tho iron was so great that it burnt and blistered their skins, 
and it became necessary to line the wagons with wood, That 
ho fancied would always havo to bo done in future. > 

Another poiné was that it was rather curious that the 
oxperiments, carried on by various Committees at Lahore and 
Agra in loading, wore not followed by the issue of practical 
instructions. When he went down to look at the arranges 
ments there, he found on questioning the Assistant Quarter- 
Mastor-Genoyal, that no instructions whatevey had been issued 
for loading, as the xesult of theso experiments, which conti- 
nued to be carried on under the old regulations. It seemed 
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to him that when these Commmttees were formed and certain 
results arrived at the quicker those results were put on paper 
and disseminated by authority the better, even if thoy had to 
be conacted afterwards, 

Tur Tlon’stn Sin Andrew Crangn admitted that there 
was much force in what Colonel Medley had said with refer- 
ence to issuing fresh instructions The truth, however, of the 
matter was, that before revised instructions could be prepared, 
the first thing which had to be done with regmid to the Com- 
mittee’s reports on the subject of experiments in loading, both 
on the broad and nanow gauge, was to request tho Railway 
authorities to make very considerable alterations in their rol- 
ling stock, While this was bemg done the recent operations 
on the frontier summoncd to the fiont, first Major LeMessurier 
and then Colonel Macgregor, who were the officers employed 
in working out the dotails of tho requisite alterations. 

Little knowing what was now in the future, Major 
LeMessurior had just written ta him (Sir Andrew Clarke) 

aasking for permission to come back to India in ordor to com~ 
plete the instructions not only 1cgaiding the experiments 
made by the Committecs, but also with respect to the still more 
useful results which Mr, Ross had just deseribed. It appeared 
to him (Sir Androw Clarke) that at the present’ moment 
no paper could be ead or published so opportune as that by 
My, Ross; and as it contamed a great amount of useful and 
stiggostive information, he thought it would be very desirable 
that all Militmy and Railway authorities should have it in. 
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their hauds as soon as posable. With this view he hoped he 
might ask the Secretary to have the paper passed through the 
press at once and copies sent for distribution. 

In conclusion, Sir Andrew Clarke tendered to Mr. Ross 
the thanks of himself and the meeting for his thoroughly 
practical and interesting paper, which was rendered all the 
more valuable by Mr Ross's recent experience in the actual 
movement of troops, attended, ag this had been, with consi- 
derable success under the difficulties indicated in the Lecture. 


(Applause). 
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